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RCA Laboratories developed 
a copper mesh with 2,250,000 
tiny openings to the square inch 
for the television camera "eye." 




)6u yef- finer feieirision pictures i/?rou<?/? i/}/£ super-fine mesh 



In RCA Image Orthicon televi- 
sion cameras you will find a super- 
fine copper mesh. Until a new 
technique for making such screen 
was discovered at RCA Labora- 
tories, onlv coarse and irregular 
mesh— which obstructed 60% of 
the picture— was available. 

Today, through RCA research, 
such mesh can he made with 1500 
gossamer wires to the linear inch. 



An ordinary pinhead will cover about 
7000 of its tiny openings. 

By RCA's technique— now producing 
commercial quantities of 200- and 500- 
mesh screens — the mesh is so fine, so 
regular in structure, that it is invisible 
on home television receivers . . . and as 
much as 85% more television picture 
passes through. 

You benefit— many times 
This new type of super-fine wire 
mesh, and the technique for making 



it, like most major developments in 
all -electronic television, is another 
RCA Laboratories first. Leadership 
in science and engineering adds 
value beyond price to any product or 
service of RCA and RCA Victor. 
* * * 

The newest developments in radio, tele- 
vision, and electronics may be seen in action 
at RCA Exhibition Hall 36 West 49th 
Street. N. V. Admission is free, and you are 
cordially invited. Radio Corporation of 
America, Radio City, JV. V. 20. 
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-j I SEND YOU 




iWILL TRAIN YOU AT HOME FOR 

GOOD PAY- SUCCESS 
A BRIGHT FUTURE 

in America's fastest- Growinq industry 




J. t. SMfTK. 

I TRAINED THESE MEN 

M N- R. I. helped 
qualify me for 
position as Radio 
Mechanic with 
United Airlines. 
Have my Radiotelephone 
2nd Cass License."— L M. 
H auger, San Bruno, Calif. 
"Work only spare 
time at Radio and 
average about $40 
a month. Knew 
nothing about 
Radio before enrolling vrith 
N. R. I. "—Samuel T. De- 
Wal.J. St. Clafr, Pa 

"I am operating a 
Radio Sales and 
Service business. 
With FM and 
Television in the 
we have a very 
profitable future."— Albert 
Patrick, Tampa, Florida. 




Want a good-pav job in the fast grow- 
ing RADIO-TELEVISION Industry? 
Want a money-making Radio-Televi- 
sion shop of your own ? Here's your 
opportunity. I've trained hundreds of 
men to be successful Technicians . . . 
MEN WITH NO PREVIOUS EXPE- 
RIENCE. My tested and proved train- 
at-home method makes learning easy. 
You team Radio-Television principles 
from illustrated lessons. You get prac- 
tical experience building, experiment- 
ing with MANY KITS OF PARTS 
I send. All equipment yours to keep. 

WAKE EXTRA MONEY 
IN SPARE TIME 

The day you enroll, I start sending 
SPECIAL BOOKLETS that show you 
how to make $5, $10 a week or more 
EXTRA MONEY fixing neighbors' 
Radios in spare time while learning. 
From here, it's a short step to your 
own shop or a good-pay Radio-Tele- 
vision servicing job. Or be a licensed 
Radio-Television Operator or Tech- 
nician. The number of Radio Stations 
has nearly tripled in the last few years 
— and within three years, experts pre- 
dict there will be 1000 Television sta- 
tions on the air. Then add develop- 
ments in FM, Two Way Radio, Police. 
Marine, Aviation, Microwave Relay 
Radio! Think what this means? New 
jobs, more jobs, good pay for qualified 



men. The man who prepares now will 
reap rich rewards; 

MAIL COUPON FOR 
BOOKS FREE 

Act now! Send for my FREE 
DOUBLE OFFER. Coupon entitles 
you to actual lesson, "GETTING AC- 
QUAINTED WITH RECEIVER 
SERVICING." It shows you that 
learning at home is easy, practical. 
You also get my 64-page book, "HOW 
TO BE A SUCCESS IN RADIO- 
TELEVISION." It tells what my 
graduates are doing and earning, how 
quickly you can be on your way to 
good pay, success, a bright future. / 
Send coupon in envelope or paste on 
penny postal. J. E.SMITH, President, 
Dept. UJX, 
National Radio 
Institute, Pionee 
Home Study Radio 
School, Washington 9, D. C. 




1 Success t 



VETERANS 



GET THIS TRAINING 
WITHOUT COST 
UNDER a I SILL 




MR. J. E. SMITH, President. Dept. 9JX 
National Radio Institute, Washington 9, O. C. 

Mail me Sample Lesson and 64-page Book about 
How to Win Success in Radio-Television— both FREE. 
(No Salesman will call. Please write plainly.) 
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□ Check if Veleran 
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Approved under G. I. Bill 
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OHM1TI 

INSULATED 
COMPOSITION RESISTORS 

In eritical television applications, Kittle 
Devil Kesisn-rs can be *le-.*eiiilcti on for 
longer, trouble-free service. These tiny, 
rugged unit* f*i-.e i|uiet performanee and 
are iileal for (sensitive HI-' circuits. Mure- 
over, tht'V arc available in± 5% as *ell as 
± 10% tolerance* — in H, I, and 2-*att 
sizes; atautlanl K M A values. 




IT'S QUIET 
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NOISE-FREE 

TYPE AB POTENTIOMETER 

Continual use has lit lie effec t t>n the 
resistance o( this unit heean«e the resist* 
anee material is solid -ninhletl— not spra>ed 
orpaintetl on. In fact, the noise level often 
beeotnes less vtith ti^e. Tin* unit has a 2- 
watt rating with a giMnl safet) faetor. 



SENO NOW for Catalog No. 21 



OHMITE MFG. CO. 

4895 Floornoy St., Chicago 44 




1HIOSTM5 ^ttSliTOIlS - TAP SWITCHES 
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Yog r«c«Tv* all parti, in- 
cluding tub«i, for build' 
ing thii fine, modern Su- 
perhtttrodyn* R«c«i*tr 
This and other valuable 
Standard equipment b*» 
omei yo«r property 



VISION, ELECTRONICS 
SHOP METHOD HOME TRAINING 

Let NATIONAL SCHOOLS, of Los Angeles, a practical 
Technical Resident Trade School for almost 50 years, 
train you for today's unlimited opportunities in Radio 



, *w> **** 

<^ «4L Ult 



Good Jobs Await the Trained 
Radio Technician 



You are needed in the great, modern Radio. Television and Electronics in- 
dustry ! Trained Radio technicians are in constant and growing demand 
at excellent pay— in Broadcasting, Communications. Television, Kadar. Re- 
search Laboratories, Home Radio Service, etc. National Schools Master 
Shop Method Home Study course, with newly added lessons and equipment, 
can train you in your spare time, rifjht in your own home, for these excit- 
ing opportunities. Our method has been proved by the remarkable success 
of National Schools-trained men all Over the world. 

You Learn by Building Equipment with 
Standard Radio Parts We Send You 

Your National Schools Course includes 
not only basic theory, hut practical 
training as well — »/ou learn hy dotnO, 
We send you complete standard equip- 
ment of professional quality for build- 
ing various experimental and test 
units. You advance step by step until 
you are able to build the modern su- 
perheterodyne receiver shown above, 
which is yours to keep arid enjoy. You 
perform more than 100 experiments — 
build many types of circuits, signal 
generator, low power radio transmit- 
ter, audio oscillator, and other units. 
The Kree Hooks shown above tell you 
more about it — send for them today! 



Now! NEW PROFESSIONAL MULTITESTER 
INCLUDED: 



This versatile testifier in*trnm*»»it is portable 
and complete with test leads. Simple to oper- 
ate, accurate and dependable. Ymi will he 
able to quickly locate trouble and adjust the 
most delicate circuits. You can use the Mul- 
ti tester at home or on service calls. It is 
designed to measure AC and DC volts, cur- 
rent, resistance and decibels. You will be 
proud to own and use this valuable profes- 
sion;! I instrument. 




Lessens 
and 

Instruction 
Material Are 



Up-to-date, Practical, Interesting 



National Schools Master Shop Method Home Training gives you basic and 
advanced instruction in all phases of Radio, Television ami KlectrOnics. 
Each lesson is made easy to understand by numerous illustrations and 
diagrams. All instruction material has been developed and tested in our 
own shops and laboratories, under the supervision of Our own engineer* 
and instructors. A free sample lesson is yours upon request — use the 
coupon below. 




You Get This and Other Vaiuabl? 
Information in the Free Sample Lesson: 

1. Basic Receiver Circuits and How They are 
Used. 

2. Construction of the Anlenna Circuit. 

3. How Energy is Picked Up by the Aerial. 

4. How Sign.il Currents .ire Converted into Sound. 

5. How the Tuning Condenser Operates. 

6. How the R-F Transformer Handles the Signal, 
and other data, with diagrams and illustrations 



Bolh Home Study and 
Resident Training 
Offered 

APPROVED FOR 

VETERANS 



Check Coupon Below 



NATIONAL SCHOOLS 

tOS ANGEIES 37, CAtlfORNlA EST. 1905 




I 



ET THE DETAILS— 



S-SEND THE COUPON 
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OVER $1,000,000.00 IN SURPLUS! 



FOR YOUR EVERY NEED 




NEW BC 223 AX TRANSMITTER 



801 Oscillators and 801 power amplifier*. £%Q OC 
2-46 modulators and 1-46 speech amplifier 
4 Xtal frequencies and master oscillator on selector 
switch. 10 Watts output. Tone voice or C.W. 
Mod. Ideal lor £9 meter band. Comes witn 3 coils 
TU 1? A 2000-3000 Kc. TU 25 3S00-S250 Kc. Slack 
crackle case. Includes two separate cases to store 
extra coils. Frequencies chart and tubes included, 
packed in original cases, less crystals at this low Pr.ce 

MODULATION TRANSFORMER 
AM) DRIVER TRANSFORMER 



RC 1206 modulation transformer. *»S Cl 
AB2. S6W . audio. RC 120S driver trans- 
former. 6»>N7 to 8lS. Class AB2— Compwn 
ion to RC 1206. 



SIOLSYN MOTORS 



The Ideal way Of indicating Ihe position of Rotary 
Ueams. wind indicator, etc. Line chord and instruc- 
tions for 110 AC operation furnished on request. 




IKC TYPE UK 

lOOW. Bleeder consisting of 5 sections; 7SO 
ohms. 23 ohms. 23 ohms. 7S00 ohms, 300 ohms. 
Total— It. 296 ohms, 



49* 



L¥ $4.95 



FOR BOTH UNITS 



MIC A CAPACITATOK 
69C 



.002 MFD 
3000 W V.O.C. 



INDUSTRIAL 
PAPER OIL 
CAPACITATORS 

$2.95 



I. MFD 
6000 V 

1. MFD 
6000 V 

2. MFD 
6000 V. 



$4.95 
$8.95 



SPRAGIE 
CONDENSERS 

.1 MFD £f AC 

7000 Volts ' 1,7J 




304TL 

75c 



Just the tube for that IKW 
« i n .> I — typical operation 
2500 volts at 400 MA. An 
ideal tube for that induction 
he.it er or dielectric heater. 
Efficient operation at tSOOV. 
to 3000V. 



30 MC-1F, SUv«t SIiikk«'i1, JScQfc" 
1 1 KIN EM ANN CIRCUIT BREAKER 



115 V. 
h Amp. 

110 V. 
15 Amp. 

1t0 V 
20 Amp. 

Klixon 110 V 
5 Amp. AC 




Tl BES 



815 

3BP1 

5FP7 

7BP7 

9LP7 



51.95 
1.95 
.95 
1.49 

2-95 



VR150 
955 
9002 
12X3 
9004 5 



44 



C E PHOTOCELL . . 95c 
Type used in movie pro- 
lectors, buroiar alarm*, 
etc. 




A-5 AUTOMATIC PILOT 

Scrvel — 100 pounds ma»., £Q q~ 

to use as a steennO de- ™ TrsTF^ 

vice, or comPass control on ships. 



CONTROL BC 




1301 



9006 

50B5 .89 

3SW4 .69 

872 A t.95 

1H5 $ .69 

3Q5 .69 
6L6CA .95 

5U4C .44 

6&A7 .44 



General Electric. Contains 
FUSE 

20A 250V G.E. CAT. CE 1025 

INDICATOR LAMP 
Mounting G.E. DWG. K78878I7 
PI 

1301 A 115V 6W G.E. Miidj Type 56 
RECEPTACLES 

3 POLE RUSSELL STOLE F6852 
2 POLE HART & HECEMAN F7723 
2 POLE MART « MEGEMAN 7723 

4 POLE RUSSELL STOLE 8087 
RELAY 

120V 60n STRUTMERS OUNN ASdXt 

SWITCHES 
ALLEN BRAOLEV CAT. 2 AS 
INTERLOCK 10A 250V 

$4.95 



PRICED AT ONLY 



.00 



COAXIAL FITTINGS 



Butterfly Condensers 

Oscillator assembly 76 to 300 MC with 
acorn tube socket mounted on 
condenser 53.95 

Type B Frequency range 30m- 1 000 

megacycles 2.95 

BC4 Antenna condenser 105-330 MC . 3.95 

Oscillator 105-330 M.C 3.95 





$2 *5 



I No, MX 16 Cross pointer V i" Meter. 
microamP movements. Brand new 
SOO ohm to «rid matching tr.i n*f orntrr 
No. 81749 

Ceramic mica P.idder tingle 5 to 20 M MFD 

prr due 

Choke— 300MA 20HY. Insulated for '000V. 
Heavy Porcelain Insulators. Very conserv- 
atively rated. Idle for KW rig *4 

PIIILCO Fl RMTl RE OR m 
REFRIGERATOR POLISH j^l 

Reg. 49c value for £f^£ e.»Ch G^*M 
Mfgd. 



35e 



20c 

ANCLE- 
PLUG AOAPTER 
PL- 259 M-359 
83-ISP 83-IAO 



Remrte Position Indicator 



6.12V. 60 Cy. 5" Indicator with £^ 
0-360 Oegree Ola I. W*' 5 

Circuit Breaker, 24V, 20 Amp. 

AN 3160 Square D. Co. 



49c v.)lu< 
8 at. 

by Phi I co Radio A Telev 
53.50 lor C.ike of 24 



BK 22 K RKLAY 



con|unc> 
with SCR- 
269F. changeover contains 
28V. step relay 5 de^k. 6 
position switch. 12V DPST. 




Banana Jack and Plug 
75c 



Don't Miss These Special Savings! 

Powdered iron. »IuQ tOc 

Jacks lor Pl-55 >0c 

Au't mic.i conJensers — Per i00 % 1 95 
Pin straightrner lor miniature tube* 

Ear phones. 2000 ohms, used 9->c 

I SCR625 Mine detector, uted 539 50 

, 75.000-ohm 200 watt Bleeder Res. 95c 



Do i en 
Sets 



Beautiful DETROLA Record Changer 



THERMOSTAT 




ARR7 AIRBORNE 
VERSION OF 



Normally opens at 95° 
F85-1 H5 



49C 




Handles 12-10" records 
or 10-12" records. Au- 
tomatic Changer — Only 



$9.95 



PVPl: IIAIJJCRArTKR 

^•V^- SX Si* 

SIM 



With 3 RF stages. <One re.readUtion suppressor R-F.i 
12 tubes. Motor and manual tuning. S meter, F-sclec- 
tivity control. Cryst.il Filter. AVC. ph-is.ng control. 
ANL, etc Also furnishes video output lor scope. a«a 
panoramic outPut for scanning Complete with tuhes 
md Mil but without power supply. Power require- 
ments. 270V. D C- a« »35 MA. and 6V.A C. 6 Amp,. 
New. in sealed cases. 

I LIRA HIGH-FREQUENCY 
TRANSMITTER T-85 APT-.! 

BRAND NEW! f£OC°° 
ONLY 

1500 MeQirvrlr Transmitter, 
m.idr tor U S Government, 
romplele with the following 
tubes: 2-CAC7. 1-oCC. 7-829. 
1-931A. 1-GAG7. 1-022 Ultra 
high freq tube. Complete 
with high Ireq. cavity. 1 
Blower to cool the 522. 1 
time delay relay. 2 fila- 
ment trank cond. and many 
other contponent Parts for 
ultra high frequency work. 
It has a frequency checker. 

complete Lecher wires, with slider and Sensitive bull* 
lor Checking the wave length. The LeCher wires are so 
calibrated »h.*t the setting of the Htder m »y be read 
directly in Centimeters. Operates on 1 15V. AC for Mo- 
ments only. Dors not include any Plate supply. The 
tufies .ilone are worth many times more th in what we 
are selling the complete transmitter for. Packed in 
origin il t.in contains instruction book. Wgt 118 lbs. 



Be a "Forty-Niner" in '49 

THE "FORTY-NINER" GEIGER COUNTER 



89 



50 





• Light weight uranium detector, 
fj Detects beta and gamma rays. 

• Equipped with 36 inch search Probe. 

• Contains two 67i/ 2 volt Minima* batteries in the well-known type of reli cation osrillator supply. 

Weiqht 4' x »bs. Complete! Site *"ui"%6". Brautifully finished Case with handle. 
Complete with four tubes, including Geiqee tube, batteries, search Probe and ear-phone. 



T-17 CARBON MIKE 



SCOPE TRANSFORMER 

5j95 Primary 110V. 60 Cy. Sec 4000V. 



Primary 110V. 60 Cy. Sec 
at t0 MA. Size 6»4«3" |", 




FM RADIO AND TRANSMITTER BC-G20-A 

20 MC TO £A OC 

27.il MC ^Tffl^F^ 
r lhis Xtal controlled KM net ha* 18 ttibcs and has dual Mai con- 
trolled channels. It also contains lmilt-iit Til. and Plate Meter 
TiiImm used: mil.N.1. (IJlLCtt, 1 1111.114. (SlliSl, <l»ti*H, 
Ideal for communication between trucks, boats, etc. Used, in Rood 
condition. Less |iov%er supply. \Vt. 3H it»». ( omnlele With mrrjin* 
case and diagrams. 

HERSHEL RADIO CO 

11 KPT K. K, » 

5249 GRAND RIVER DETROIT 8, MICHIGAN 

All Orders F.O.B. Detroit— Minimum Order *2.00 — Michigan customers 
add 3% sales ta« 20*» payn»ent must accompany all orders. 
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Here's How CREI Home Study Training Prepares You NOW For 
a Better Job and a Secure Future in T£LE\ffStOAI[ 



^KT IN and get ahead in Television! You can make 
your own opportunity if you start preparing now. No 
need to tell you how fast Television is expanding — or. of 
the number of jobs being created. One of industry's lead- 
ers predicts: 1 Million Persons in TV within i years! He 
estimates 12 Million TV sets b\ 1953—40 Million bv 1051). 

If your future is in radio, you must get in Television. 
CUE I offers the very training you need to go after — and 
-a good T\ job. 

CKKI can show you the wa\ w ith convenient spare-lime 
stud} at home that gives you the up-to-date technical hack- 
ground you must have for Telev ision. CKKI courses are 
designed to give you a thorough grounding in basic prin- 
ciples and take you step-bv -step through the more advanced 
subjects of TV and its related fields. It must be reinem- 

VETERANS: CREI TRAINING AVAILABLE UNDER G.I. BILL 
For Most Veterans July 25, 1951 Is Deadline— ACT NOW! 



If you have had ptofo >*i'«nal ur amateur ratlin t»x- 
|u-rience and want to nia!.e m ire rmine>, let us 
prove to you w haw the \nt niu^ you need to 
<p:;tlify fur a belter radio job. 'In help us answer 
intelligently your tmpiiiy — , * n v hricfhi 'tour 

harkji round of ixi>t rience. rdnrutioi* u»d itrc&vttt 
position. 

Capitol Radio 
Engineering Institute 

An Accredited Technical Institute Founded in 1927 
Dept.MS-A, 16th and Park Road, N. W., Washington 10, D. C. 

Branch Offices : New York (7)170 Broadway • San Francisco (2) 760 Market St. 
SEPTEMBER, °49 




heretl I hat all new electronic developments ha\e their roots 
in past techniques. The basic theory of T\ finds applica- 
tion in every field- -aeronautical radio. I HF. wide band 
operation, etc. are based on TV technique*. \ our CKKI 
training becomes important no matter in what direction 
>ou are beading. You will find CKKI training basic and 
helpful right from the start. You will learn about and 
understand such subjects as: Optics. Pulse Techniques. 
Dellection Circuits: KK. IF. AF and Video Amplifiers: 
KM: Receiving Antennas: I'ower Supplies: Cathode Kay. 
Iconoscope. Image Orthicoii ami Projection Tubes: ITIF 
Tech nit jues. Television Test Kquipmcnt. etc. 



¥ II K K SAMIMK IKSSOV 

Now. see tor yoursell! Matt the coupon lor tree sample lesson and 
see how interesting u Is to study at home and improve vour income 
through ability the CREI way. 

"THE 0RTHIC0N AND IMAGE 0RTHIC0N" 

This lessoTi describes the development of the small -inch imag" 
nrihiron tube: theory and operation ol the or;hicon. imaije orthicon: 
^pe^lf^c featnrs. 



I 



MAIL COUPON FOR FREE BOOKLET 



capitol radio engineering institute 

76th & Park Road N. W.. Dept. 149A. Washington 10. D. C. 
(J nttemen : PU-ist- **end your free sample b-.*ori and bookbt. 
"Your Future in the New World of Eleetroiiu-s*.'" together with 
full details of yi ur home-study training. I am attaclunp a brief 
i sume of my e perience, education and pte-sent position. 
Ctitrt: fidd of arp tfttt inter* tit : 

n PRACTICAL TELEVISION ENGINEERING 
PRACTICAL RADIO ENGl- D TELEVISION. FM & ADVANCED AM 

SERVICING 
a ADVANCED ELECTRONICS COM. 

MUNICATI0NS 
□ RADIO-ELECTRONICS IN INDUSTRY 



N'ERI IG 
BR0 * D~A P T "AD10 ENGI 
NE 'RING 'AM. FM. TV) 
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The Knilio Alontli 



nottnctna 

RADIO & TELEVISION 
LIBRARY 




\ rompU-te lil»rur\ ioxrrinj: everything 
in Hatlio ;it mI 'IVli*\iMini in n\rr l»<Ml page*, 
completely illu-tratcd! Two handsomel} 
humid book? i von l ml? drM-rilied helow » 
in attractive flip car>e . . • compact, concise. 



complete ! 

Over 1800 Pages 



$9.00 



VIDEO HAND BOOK 

V»%» in nitr prral huok all Ihr r~ 
.rlilial kllim trilicr tif lrlr\iMtm lor 
laboratory Irrhnu laii T\»trmnrnl- 
rr ->rr \ ii'rnian . . r»rr\mir m- 
trrr.lrd in or working at irlr* i»mn ! 
llom|»!rlr, up*ln*lh— ininutr inlninu. 
Hull atransi'il fur qu.rk wli-rrnrr 
ra») lo rrad . . • "« llialhrttt tl M"* ■ 
Dter '»»<■ |»a|£p>. . . ■ uu.rr iImn X<"> 
|»|i»l»icra|>li». diagram* an.) dra** 
iua>. lli-rr arr mmf til ihr MillUTl* 
ciirrnl: KuiulamrtiUl*. thr TV 
.laliou, Ihr rem\tr. anlruna*. |»r«> 
Br a (timing, installation. »rr» n-r. lr*l 
f«|iii|»inrii(. da!a. Irrm*. ru . rtr. 

RADIO DATA BOOK 




$5.00 



ELECTRONIC BRAIN which stores 
vast amounts of information, any piece 
of which is availahle, was demonstrated 
last month by the Departments of Com- 
merce and Agriculture in Washington. 
Known as the Rapid Selector, the ma- 
chine was developed from principles 
originated before the war by Dr. Van- 
nevar Bush. 

The Rapid Selector makes use of 
standard 35-mm motion picture films, 
on each reel of which can be stored the 
contents of almost 500,000 conventional 
library cards. 

When the information is microfilmed, 
a predetermined code pattern consisting 
of black and white squares is simul- 
taneouslv printed on the film indicating 
the subject to which the information 
relate-. 

The operator of the machine, wish- 
ing to obtain everything the selector 
possesses on a particular subject, 
places a master kev card in the mech- 
anism. The selector's photoelectric eyes 
then scan the film at a rate of more 
than K0,000 subiects a minute, auto- 
matically select the desired frames, and 
copy them on a separate film through 
the use of high-speed photoflash tech- 
nique. 

Thi*» development is of inestimable 
value \; research wher a all references 
in a particular field must be thoroughly 
checked before undertaking new work. 
Depending on the subject matter and 
the extensiveness of previous re- 
searches, a hunt for references which 
took days or weeks with old methods 
can now be completed in less than half 
an hour. 

T u e selector, which can potentially be 
coded for 10,000,000 different snhiects, 
use* photoelectric cells. The Rapid Se- 
lector scans the patterns of light and 
dark accompanying each film frame 
"looking" for a particular pattern to 
match the master key inserted in the 



machine. When the two coincide, a 
flashlamp is fired photographing th<* 
frame passing through the scanning 
area at thut instant. 

This flash results in a copy of th^ 
item of information desired by the on- 
erator. When a complete reel has pas e l 
through the machine, the researcher 
has a complete and accurate hihliog- 
raphy of the subject in a minimum of 
time. 

THEATRE TV PLANNERS were asked 
last month by the FCC for a definition 
of their plans. Letters were addressed 
hy the Commission to Paramount Tele- 
vision Productions, Inc., Twentieth 
Century- Fox Film Corp.. and the So- 
ciety of Motion Picture Engineers ask- 
ing that answers to six questions be 
submitted by September 2. The in- 
quiries were: 

1. Minimum requirements for a com- 
petitive nationwide theatre service. 

2. Proposed frequency bands. 

3. Uses of each frequency. 

4. Whether some or all functions 
could be performed by co-axial cable or 
bv some other means not requiring ra- 
dio spectrum space. 

5. Whether common carriers will be 
involved. 

(>. Specific plans for establishing a 
theitre TV service. 

Paramount and Fox were ask^d for 
reports on their exneri mental relay 
stations in the New York area. 

TELEVISION RECEPTION was af- 
fected in the New York area by lasl 
month's heat. Some set owners were 
getting poor pictures or none at all. 
Strange patterns of lines and rum- 
bling, gurgling sounds were reportel 
by Eugene Anthony, television service 
manager for General Electric. Many 
eases of unusual long-distance recep- 
tion were reported. 



1 hr imK radio haudliimk it' 
kind! <:o>rr* ***r>tliiiir in Radio 
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our! 0»rr9WI 12 I"'* -rclum* 
tviili hiunlwU »l ilrawitip* and dij- 
ICI-jiii*. Some of Ihr •nhjrrt* c«\rrr*l 
;*rr . . . 'I ^»tinp. Mi'«»miii(! ami 
Miftnturtil . - . All *i">"«a* 
. . . Sound S>*1rms . . Krr«rdin(! 
. , . Comnlrlr Tr-t Kmi ninriU 
Data . . . CuniiiU-kr "lubr \IaiiuV 
. Chart 4, Gra|»h» and « "ir»f 
. . . SO Tclrd tlin-iiil* . » «dr* 
Swnhob and Stand «fd« I Ra«ic Circuilt 
Dictionary lif Kadio Irrm- . rlc. elr. 

\nd Iloi/l h>rgrt I hi' lutiuth** r«p 



RADIO 

Ihr ii.mn.rtr trad.- tout ml drtilrd lo -.air* and «rr*irr 
i.l |< olio, \t.lr,„ \tu\ ii 

**uii!lr . |«-r »«-«r- ".*>.•» 2 >rar> 

MI pUtlllCl> of 

HOL \M) & lKnl .F INC.. Munlrlair 3. N.J. 
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: photogroph of the interior of the Rapid Selector reveals the pnncipol working parts. ^ 
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RATTLESNAKE put station WWWR 
in Russelville, Ala., off the air for over 
an hour one day last month. A 3-foot 
rattler crawled into the tuning unit 
and caused a short-circuit. In Lyon, 
France, a camel caused another radio 
station breakdown. After the station 
went off the air, technicians discovered 
the camel calmly eating parts of the 
antenna. 

TV FILMS showing receiver owners 
how to care for their sets will be made 
for the RMA with the cooperation of 
Television Broadcasters Association, 
the RMA Town Meetings committee 
voted last month. A major purpose of 
the films will be to help reduce the 
number of nuisance calls on service 
technicians, especially those caused by 
lack of knowledge of television receiver 
capabilities and of tuning and adjust- 
ment procedures. 

The proposal was sparked by infor- 
mation gained from technicians at the 
six Town Meeting < sponsored last year 
by RMA. The fiims will be made avail- 
able to all TV stations for broadcast 
at will, 

DR. VLADIMIR K. ZWORYKIN. vice 
president and Technical Consultant of 
the RCA Laboratories Division, re- 
ceived the Lam me Medal, an outstand- 
ing award for sc entitle and technical 
achievement, from the American Insti- 
tute of Electrical Engineers at its an- 
nual meeting at Swamnscott, Mass. 

Dr. Zworykin was awarded the medal 
"for his outstanding contribution to the 
concept and design of electronic ap- 




paratus basic to modern television." The 
award, established in 1928 through a 
bequest of Benjamin Carver Lamme. 
chief engineer of the Westing house 
Electric & Manufacturing Co., was pre- 
sented by Everett S. Lee, Institute 
president. 

METERED VIDEO was tried for the 
first time last month by a major tele- 
vision manufacturer, Crosley, in New 
York. The firm is offering to install 
receivers, together with a "visi meter". 
The meter provides the purchaser with 
one hour of TV viewing for each quar- 
ter he inserts in the slot. The money 
is collected periodically and applied 
toward the purchase price of the set. 

SEPTEMBER, 1949 



SERVICE CONTRACTS between tel- 
evision receiver owners and independent 
contractors are illegal in New York 
State, ruled New York Attorney-Gener- 
iii Nathaniel L. Goldstein last month. 
Asked for an interpretation of the 
state statutes by the head of the State 
Insurance Department, the attorney- 
general said that independent contrac- 
tors — organizations other than manu- 
facturers or sellers of the receivers in- 
volved — were selling insurance, under 
the legal definition. Not having com- 
plied with the requirements set up by 
the Insurance Department for insur- 
ance companies, these contractors ap- 
parently have been violating the law. 

Attorney-General Goldstein made it 
clear, however, that a contract made 
by the seller or man u fact nrer of a re- 
ceiver for service and parts replace- 
ment tin ring the initial period of the 
set's use constitutes a warranty, even 
though extra payment may lie made for 
it; it is not, therefore, a violation. Such 
warranties vnnnot be renewed. 

As noted in the August editorial, 
many independent television service 
contractors have been going into bank- 
ruptcy because of the unexpectedly high 
costs of fulfilling service contracts. The 
New York attorney-general's interpre- 
tation is likeiy to alter the entire struc- 
ture of the television service industry. 

The few receiver manufacturers who 
maintain their own field service organ- 
izations will be affected only to the ex- 
tent that their contracts will not be 
renewable unless they are licensed by 
the State Insurance Department. 

CRYSTALS vvhich hold their fre- 
quency indefinitely and are more accu- 
rate than any previous types are being 
made for the armed forces, the U. S. 
Army Signal Corps announced last 
month. A revolutionary new manufac- 
turing process is expected to save large 
amounts of money because of the long 
life of the new crystals and to allow 
closer radio station frequency assign- 
ments because of their accuracy. 

The new process, developed by three 
Signal Corps physicists, Arthur C. 
I R ichard, Maurice A. A. D mesne, and 
Dr. David (I. McCaa, involves heating 
the crystals to approximately D00 de- 
grees K. and then cooling them slowly 
under precisely controlled conditions. 
The blank crystals are placed on a con- 
veyor belt and passed through an elec- 
tric oven for two to three hours. Cool- 
ing take- a full 21 hours. 

The high Q of the crystals will make 
snmlier equipment possible by doing 
away with the need for some of the 
present amplifier stages. Used for con- 
trolling standard clocks, the crystals 
may also make possible a new, more 
accurate definition of the second. 

RADIOLYMPIA. Britain's sixteenth 
national radio exhibition, will be held 
at Olympia Kxhibition Hall in London 
from Wednesday, September 28 to Sat- 
urday, October 8, UWX The last Radio- 
lympia was held in the autumn of 
1947. The exhibition will include all 
types of radio and electronic equipment. 




5 SECOND HEATING 

no waiting, saves power 

RIGID-TIP 

latest in tip 
engineering 

LONGER REACH 

full 5Va inches 

SOLDERLITE 

spotlights the work 

STREAMLINED 

perfectly 
balanced 

DUAL HEAT 

single heat 
200 watts, 
dual heat 
200/250 
watts. 
11 5 volts, 
60 cycles 



^ o« can do every kind of soldering 
with this new 250 wall Weller Gun. 
I'ower-paeked, it handles heavy 
work with ease — yet the co in pa el, 
lightweight design makes it equally 
suited for delicate soldering and 
getting into tight spots. 

Pull the trigger switch anil you 
solder. Kelease the trigger, and' off 
goes the heat — automatically. No 
wasted time. No wasted current. No 
need to unplug the gun between 
johs. 'Over and under* position of 
terminals provides greater visibility 
with built-in spotlight. Extra 5V«' r 
length and new RIGID-TIP mean 
real soldering eflicienev. 

Chisel-shape HIGID-TIP ofTers 
more soldering area for faster heal 
transfer, and new design gives brac- 
ing action for heavy jobs. Here you 
gel features not found in any other 
soldering tool . . .advantages that 
save hours and dollars. Your Weller 
Gun pays for itself in a few months. 
Order from your distributor or write 
for bulletin direct. 

SOLDERING TIPS — get your copy of 
the new Weller guide to easier, fatter 
soldering — 20 pages fully Illustrated. 
Price 10c at your distributor, or or 
der direct. 



WELLER 

WW MANUFACTURING COMPANY 

828 PACKER STREET • E ASTON , PA. 
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CONICAL ANTENNAS 



...for better reception 
on all T¥ and FM 
channels 



NkTENT 
PFNCIMG 




TELREX 
MODEL 1X-BD 

|i. Directional Hi-Coin 

Conicol "V** Beam 
Broad Band Full Audio 
and Video Band Past 
Low Vertical Anglo 
Non-Varying Center Impedance 
2 to 1 Front to Back Ratio » 
Uses 72. 150 or 300 Ohm 
Transmission Lines 
Universal Mounting Clamp 



A MODEL FOR 
EVERT TELEVISION 
REQUIREMENT 



TELREX MODEL 8X-TV 

4 Bay Conical "V" Beam 
Broad Band Full Audio and Video 
Band Pass 

Low Vertical Angle, Minimum 
Reflections 

Maximum Signal to Noise Ratio 
12 DB Front to Back Rotio. all 
Frequencies 

150 Ohm Constant Center Impe- 
dance 

Uses 72, 150 or 300 Ohm Trans- 
mission Lines 
Universal Mounting Clamp 




(MR 12 DB FRONT TO BACK RATIO — ALL FREQUENCIES 
-NO HIGH FREQUENCY HEAD NEEDED WITH TELREX 



TELREX MODEL 2X-BD 

Bi- Directional Stacked 

Conicol *V Beam 
Low Vertical Angle 
Extremely High Signol to 

Noise Ratio 
Constant Center Impedance 
Uses 72, 150 or 300 Ohm 

Transmission Lines 
Universal Mounting Clamp 

FOR THE ULTIMATE IN BI- 
DIRECTIONAL GAIN. USE 
TELREX MODEL 4X B D. 





TELREX MODEL 2X-TV 




Uni-Directional 
Conical "V" Beam 
Broad Band — Full 
Audio and Video 
Band Pass 
Low Vertical 
Angle, Minimum Reflections 
Maximum Signol to Noise Ratio 
4 to 1 Frant to Back Ratio all 
Frequencies 
Universal Mounting Clamps 



ALL TELREX ELEMENTS ARE 
MADE OF LASTING DURAL 

For best results in any TV area, 
use Telrex — the highest gain 
antenna with constant center 
impedance on all channels. Signals received at the antenna 

are carried to the set with negligible loss and no reflections or 
ghosts. Actual case records show Telrex antennas receiving 

satisfactorily 200 miles over land, 300 miles over all-water 
TV paths. Before you say "too remote", check with Telrex. 

We'll give you an impartial, based-on- copyrighted 1*49 
experience opinion — without obligation. 



ASBURY PARK 10, NE 



AMERICA'S • w 
OUTSTANDING 
TELEVISION 
BEAM 





Itndio Business 

Radio Manufacturer* V^oeiatiou presi- 
dent R. C. C()4c;R()VK appointed an RMA 
Town Meeting Committee to consider 
future activities in behalf of radio and 
television service technicians. Robert 
(\ Si'RAflUE, president of the Spragtie 
Electric Co., North Adams, Mass., was 
named chairman of the committee. 
Other members are: Benjamin Arrams, 
Emerson Radio & Phonograph for p., 
New York; A, T. ALEXANDER, Motorola, 
Inc., Chicago; \V. R. G. Bakkr, General 
Electric Co., Syracuse, X. V.; H. C. 
Bon fig, Zenith Radio Corp., Chicago; 
Leonard F. Cramer, Allen B. Dumont 
Laboratories, Inc., Passaic, N. J.; 
Harry A. Eiile, International Resist- 
ance Co., Philadelphia, Pa.; J. B. Et,- 
MOT, RCA-Victor Division of RCA, 
Camden, N. J.; G. M. Gardner. Wells- 
Gardner & Co., Chicago; LaRRY F. 
Hardy, Philco Corp., Philadelphia. Pa,; 
H. L. Hoffman. Hoffman Radio Corp.. 
Los Angeles; J. J. Kahn. Standard 
Transformer Corp., Chicago: Stanley 
H. Manson, Stroniberg-Caiison Co.. 
Rochester, N, Y.; Leslie: F. Muter, The 
Muter Co., Chicago; and A. I>. Plamon- 
don, Jr., The Indiana Steel Products 
Co., Chicago. 

Six Town Meetings for radio and 
television service technicians were held 
under RMA sponsorship in 194s and 
the early part of 1949. 

Annual Pari fir Electronic Exhibit will 
be held in the Exposition Auditorium 
at the Civic Center, San Francisco, Cali- 
fornia, August 31 1 and :51 and Septem- 
ber 1, 1949. The annual Western Re- 
gional convention of the Institute of 
Radio Engineers will meet concurrently 
in the same building. 

Anuria lion of Electronic Part* And 
Equipment Manufacturer* went on rec- 
ord at its June meeting in Chicago as 
endorsing a plan to open the annual 
Radio Parts Show to all manufacturers 
who sell through distributors, regard- 
less of association membership, and 
recommended that no attendance re- 
stiictions be imposed during Show 
hours. Present Show rules require mem- 
bership in one of the five co-sponsoring 
groups to exhibit. 

Radio Manufacturer* \*>ociation re- 
ported that May sales of radio receiv- 
ing tubes decreased slightly under sales 
in April. Tube sales in May totalled 
13,488,121, compared with i:i.59:J,l<»4 in 
April, and brought the number of tubes 
sold by RMA member-companies in the 
first five months of this year to t>7.7:>9,- 
328. 

A breakdown of the receiving tube 
figures shows 9.284,0 19 tubes sold for 
new sets; :».4f>5.()1 7 for replacements; 
l'i98,510 for export; and 40,575 tubes 
sold to government agencies. 

National Elect run io Conference will be 
held from September 20 to 28 at the 
Edgewater Beach Hotel in Chicago. 

Radio Corporation of America has con- 
tracted for permanent installation of 
instantaneous TV projection equip- 
ment soon to be installed in Fabian's 
Brooklyn Fox Theater. 
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New Training Offer! 

NOW you build and 
keep a top quality 

RECEIVER 

to help you prepare for 
a real job in 



S^afctEVISION 

sr RADIO-ELECTRONICS 



Choke of 10, 12 or 16 INCH TELEVISION P 7 



Now you can get this amazingly practical aid for learning Television at home, to help 
you get started toward FASCINATING WORK... GOOD MONEY.. .a THRILLING FUTURE — 
in a real |ob, or your own sales and service business. • When you complete our regular 
home training — described below — you can build and keep a top quality commercial-type 
Television Receiver. Standardized chassis is adaptable for a 10, 12 or 16 inch direct view 
tube that gives big, bright, sharp, steady pictures. This is an optional training advan- 
tage—designed to provide the utmost in practical "learn-by-doing" home training in 
Television. Mail coupon for complete details. See why you owe it to your 
^Television Future" to enroll for DeForest's Training, Inc. 



YOU ALSO 
BUILD AND KEEP 
THIS PROFESSIONAL 
TYPE EQUIPMENT I 



Mail Coupon HOW for FRi£ Information! 

See how D.T. I.'s amazingly effective methods help start you toward a 
GOOD JOB or your OWN BUSINESS in one of America's most promising 
fields — including Television, F. M. Radio, Aviation, Train, and Taxi 

Radio, Broadcast Radio, Industrial Electronics. Get modern lessons plus 16 shipments R F SIGNAL 
of Radio- Electronic parts. Work over 300 experiments and projects — including building GC|,ERAT0R 
of (1) commercial-type OSCILLOSCOPE for practical T-V circuit training, (2) double-range 
R-F SIGNAL GENERATOR, (3) jewel-bearing MULTIMETER, (4) quality 6-tube SUPERHET 
RADIO. Then build and keep that big new Television Receiver. Here's 
EVERYTHING YOU NEED for real laboratory-type training ... AT HOME! 

Modern Chicago Laboratories Employment Service 

* If you prefer, you can get ALL your * When you complete your 

prepare ton in our new, Chicago train- training, our effective Em- 

ing laboratories . . one of the finest of ployment Service helps you 

its kind. Ample instructors get started toward a real 

modern equipment, future in Television — Radio 

for details! — Electronics. 







RECEIVER 



You also use HOME MOVIES! 

a D. T. I. Exclusive ! 

D. T. I. alone includes the modern, visual 
training aid . . . MOVIES to help you learn 
faster, easier at home. See electrons on the 
march and other fascinating "hidden action" 
— a remarkable home training advantage 
that speeds your progress. 



MAIL THIS COUPON TODAY/ 



I DeFOREST'S TRAINING, INC. 
* 2533 North Ashland Avenue, Dept. RC-F9 
■ Chicago 14, Illinois 



I 



Without obligation, give me complete facts showing 



De FOREST'S TRAINING, INC. 

CHICAGO 14, IUINOIS 

A DE VRY Institution 



| how I may make my start in Television Radio-Electronics 

I 

l 
I 
I 



Name 






Ag* 


Streets 






Apt 


City 


Zone 


Stat* 





SEPTEMBER 1949 



www.americanradiohistorv.com 



12 



Ion trap in sylvania 
television tubes 
assures hundreds 
of hours free from 
screen burns 




HERE'S HOW IT WORKS . . . 




A. Electrostatic field 

B. Ions are bent away from normal axis of 
tube by electrostatic field 

C. External magnet neutralizes the effect of 
the electrostatic field on the electrons 

D. Electrons follow a straight line 

Heavy ions are thus trapped in the electron 
gun while the electrons pass through to 
strike the fluorescent screen. 



O wners of television sets equipped with Sylvania Televi- 
sion Picture Tubes report their screens still bright and 
unblemished after more than 1000 hours' use. Much credit 
for this top quality performance belongs to Sylvania scien- 
tists who hold the basic patents on the magic "ion trap." 
With this device these scientists prevented destruction of 
the fluorescent screen by heavy ion bombardment. So suc- 
cessful is this ion trap that now many other major TV tube 
makers are using it under agreements with Sylvania. 

These same Sylvania Television Tube scientists are now 
developing shorter large-screen picture tubes and special 
tubes for uhf television. Their continued research makes 
the Sylvania label your guarantee of the newest and finest 
in television picture tubes. Sylvania has a complete line of 
all-glass and glass-metal types for television and general 
purpose cathode ray applications. They are available now 
from your Sylvania Distributor. 

Write for free characteristics and TV set complement 
chart. Advertising Department, Box R-1709, Emporium, Pa. 

SYIMNIA 
ELECTRIC 

RADIO tubes: cathode ray tubes; electronic devices; fluorescent lamps, 

FIXTURES, WIRING DEVICES. SIGN TUBING; LIGHT BULBS; PHOTOLAMPS 
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NEW IQCO 





ton all the I 



PUSH-PULL EXTENDED RANGE 

5 OSCILLOSCOPE KIT 



The fh*t truly television oscilloscope. 
Tremendous sensitivity .06 Volt RMS 
per inch defection. 

Push-pull vertical and horitoniol amplifier! 

Useful frequency range to 2V» Mega- 
cycles. 



*39 5 9 




• The first truly television oscilloscope. • Extended sweep ronge 13 cycles to 

• Tremendous sensitivity .06 Volt RMS 70,000 cycles. 

• New television type multivibrator 
• weep generator. 

• New magnetic alloy shield included. 

• Still the omoiing price of $39.50. 

The new 1950 Push-Pull 5" Oscilloscope hasieatures that seem impossible in a $39.50 oscilloscope. 
Think of it - push-pull vertical and horizontal amplifiers with tremendous sensitivity only 
six one hundredths of a volt required for full inch of deflection. The weak impulses of television 
can be boosted to full size on the five inch screen. Traces you couldn't see before. Amazing 
frequency range clear useful response at 2 1 1 Megacycles made possible by improved push-pull 
amphners. Only Heathkit Oscilloscopes have the frequency range required for television. 
New type mult i- vibrator sweep generator with more than twice the frequency range. 15 cycles 
to 70.000 cycles will actually synchronize with 250.000 cycle signal. Dual positioning controls 
will move trace over any section of the screen for observation of any part. New magnetic alloy 
CR tube shield protects the instrument from outside fields. All the same high quality parts, 
cased electrostatically shielded power transformer, aluminum cabinet, all tubes and parts. New 
instruction manual now has complete step by step pictorials for easiest assembly. Shipping 
Weight 30 lbs. Order now for this winter s use. 

CONVERSION FOR OTHER MODEL HEATHKIT OSCILLOSCOPES 

A conversion for all 03 and 04 scopes is available changing them to the new push-pull ampli- 
fiers (does not change the sweep generator). Complete kit includes new chassis, tubes and all 
E. a = s Jr o / "i"!"!! '"vestment, add the latest improvements to your present oscilloscope (Except 
C.K Tubr Shield). Shipping weight 10 lbs. 

Order OS Conversion Kit No. 31 5 $12.50 



THE NEW 0 %e*t66tt m 

HANDITESTER KIT 

MORE *pe<Ztuiei. THAN EVER BEFORE 



• Beautiful streamline BokeUto case. 

• AC ond DC ranges to 5,000 Volt*. 

• 1% Precision ceramic rtftitfOrt. 

• Convenient thumb type adjutl control. 

• 400 Microampere meter movement. 



• Quality Bradley AC rectifier. 

• Multiplying type ohm* range* 

• All the convenient range* 1 0-30— 

300-1.000-5.000 Volt*. 

• Large quolity 3* built-in meter. 



The instrument for all — the ranges you need— beauty you'll enjoy for years and you 
can assemble it in a matter of minutes — an instrument for everyone. The handiest 
quality voltohmeter of all Small enough to put in your pocket yet a full 3" meter. 
Easy pictorial wiring diagrams eliminate all assembly problems. Uses only I % precision 
ceramic divider resistors and wire wound shunts Twelve different ranges. AC and DC 
ranges of 10 30 300 1,000 S.000 Volts Ohms ranges of 0 3,000 ohms and 0 300.000 
ohms. Muhampere ranges of I0MA and 100MA. Hearing aid type ohms adjust control 
fits conveniently under thumb for one hand adjustment Banana type jacks for positive 
low resistance connections. Quality test leads included. The high quality Bradley instru- 
ment rectifier was especially chosen for linear scales on AC. 
The modern case was styled by Harrah Engineering for this 
instrument. The 400 microampere meter movement comes 
already mounted in the case protected from dust during 
assembly An ideal classroom assembly instrument useful for 
a lifetime Perfect for radio service calls, electricians, garage 
mechanics, students, amateurs and beginners in radio The 
only quahty voltohmeter under $20.00. An hour of assembly 
saves you one- half the cost and quality parts give you a better 
instrument. Order today. Shipping weight 2 lbs 





7UU 



EXPORT DEPT. 
13 East 40th St. 
NEW YORK CITY (16) 
CABLE: ARIAB-N.Y 



1 t M B E R , I <? < 9 



HANDY i 
OHMS * 
ADJUST, i 
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Beauty • Quality • Economy 
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ELSE TO BUY 



7U» ^catUit 
IMPEDANCE BRIDGE KIT 

A LABORATORY INSTRUMENT NOW WITHIN 
THE PRICE RANGE OF ALL 

Measures Inductance from 10 microhenries to 100 henries capac- 
itance from .00001 MFD to 1000 MFD. Resistance from .01 ohms to 10 
megohms. Dissipation foctor from .001 to 1. "Q from 1 to 1000. 

Ideal for schools, laboratories, service shops, serious experimenters. 

An impedance bridge for everyone — Hie most useful instrument of all, 
which heretofore has been out o\ the price range o: serious experi- 
ments and service shops. Now at the lowest price possible. All highest 
quality parts General Radio mam calibrated control. General R.uliO 
1000 cycle hummer. Mallory ceramic switches with 60 degree indexing 
— 200 micro-amp zero center galvanometer — 1 2 of I ceramic non- 
inJuctivc decade resistors Professional type binding posts with standard 
Va" centers Beautiful birch cabinet Directly calibrated Q and dissipation factor scales. 
Ready calibrated capacity and inductance standards of Silver Mica, accurate to K of \% 
and with dissipation factors of less than 50 parts in one million. Provisions on panel for 
external generator and detector Measure all your unknowns the way laboratories do — with 
a bridge for accuracy and speed. 

Internal 6 volt battery for resistance and hummer operation. Circuit utilizes Whcatstone, 
Hay and Maxwell circuits for different measurements. Supplied complete with cecry quality 
part — all calibrations completed and instruction manual tor assembly and use. Deliveries 
are limited. Shipping weight, approximately 15 lbs. 




R, F. CRYSTAL 
TEST PROBE KIT 

No 309 Kii ro assemble. 
R.F probe extends VTVM 
range 10 100 Mc. Com- 
plete with 1N34 crystal. 
Ship. Wr„ 1 lb. $6.50 




10,000V. H. V. 
TEST PROBE KIT 

No. 310. Extends range 
of any 1 1 megohm 
VTVM to 3.000 and 
10.000 Volt ranges. A 
necessity for television. 
Slurping Wt., 1 pound. 
$4.50 
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7tw 'ZvttA&C 
TOOL KIT 

Now a complete tool kit 
to assemble jour Mesthkit, 
< onsists of Krauter diagon- 
al cutlers and pointed nose 
assembly pliers. Xcelite 
screwdriver. 60 Wan 1 10V. 
soldering iron and supply 
of solder. Shipping ^ t 2 
lbs. Complete kit 55 95 
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GENERATOR 
KIT 




nse ro buy 



Everything you want in a tele- 
vision alignment generator. A 
wide band sweep generator cover- 
ing all FM and TV frequencies 
0 - 110 and 165 to 220 Mega- 
cycles, a marker indicator covering 
19* to 4 3 Megacycles. AM modu- 
| lation for RF alignment — v*. 
nablc calibrated sweep width 
0 • 30 Mc. — mechanical driven 
inductive sweep. Husky MOV. 60 cycle power transformer operated — «cp type outpur 
attenuator with 10.000 to 1 range — hi.nh output on all ranges — band switching tor each 
i range — vernier driven main cabhrated dial with over ^ inches of calibration — vernier 
\ driven calibrated indicator marker tuning. Large grey crackle cabinet 16' * x 1U> 8 x 
$ 7.S/16" Phase control lor single trace adjustment. Uses lour high frequency modes plus 
I 5V3 readier — split stator tuning condensers lor greater crhciency und accuracy at high 
I frequencies —this Heathk.t is complete and adequate for every alignment need and is 
1 supplied with every part — cab.net — calibrated panel — all cods and condensers wound, 
| calibrated and ad,usted. Tubes, transformer, test leads — every part with instruction 
| manual for assembly and use. Actually three instruments in one TV sweep generator — 
| TV AM generator and TV marker indicator. Also covers FM band. 
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all in HEATHKITS... 



TUBE CHECKER KIT 

1. Mea^uits tach element individually S. Checks every tube element 

2. Has geai driven roller chart 6. Uses latest type lever switches 
j. Has lever Pitching for speed 1 Uses beautiful shatterproof full view meter 
4. Complete range of filament voltages 8. Large size 11' t 14' i 4* complete 

9. Checks new 9 pin pimatures 

Check the features and you will realize that this Heathkit has all the 
features you want. Speed — simplicity — beauty — protection against 
dhsottstence. The most modern type of tester — measures each element 
— beautiful Bad-Good scale, hi^h quality meter — the best of parts — 
rugged oversize 1 10V. 60 cycle power transformer — finest of Mallory 
switches — Centralab controls — quality wood cabinet — complete set 
of sockets for all type tubes including blank spare for future types — fast 
action ^ear driven roller chart uses braus gears to quickly locate and set 
up any type tube. Simplified switching cuts necessary time to minimum 
and save*) valuable service time. Short and open element check. No matter 
what arrangement of tube elements, the Heathkit flexible switching ar- 
rangement easily handles it. Order your Heathkit Tube Checker today. 
Sec lor yourself that Heath again saves you ?> and yet retains all the 
quality — this tube checker will pay for itself in a few weeks — better 
build it now. 

Complete with detail instructions — all parts — cabinet — roller 
chart — ready to wire up and operate. Shipping Wt., 15 lbs. 




ELSE TO BUY 



SINE AND SQUARE WAVE 
AUDIO GENERATOR KIT 



7tecv *%e*t66iC 
BATTERY 
ELIMINATOR KIT 



NEW 'ZeatUiC | 
SIGNAL TRACER AND 
UNIVERSAL TEST SPEAKER KITf 




Experimenter and nrvKcmcn workine with a 
v^uarc v.jvt lor rhe first time invariably ».onder 
ii *as i tjt intnnluced before. The chirac- 
tensius of ai amplifier tan be determined in 
seconds com[.irid to several hours of tedious 
plotting usi older methods. Stage by stage, 
amplifier teeing is as easy as signal rr.uinx 
I he tow disi jrrmn Mess than I r / t > .ind linear 
output ( * me db ) make this Meat h kit equal 
or superior to factory built equipment selling 
tor three or tour times us price The circuit in 
the popular H< luninp circuit using a four ft*"*: 
unable nindenser Three ranges 20-200. 200. 
2.000, 2 .00 ) .'0 (101) cycles are provided bv 
selector swn h hither sine or square waves 
iust.mil} aw hble at slide switch All fitmpu- 
neiits are ot highest qualttv. cased 1 1 CIV. 00 
c\cle power transformer. Mallory 1 ; P filter ton- 
deiisers. tubes calibrated 2 colr>r panel, srey 
ifjikle alum num cabinet. The detailed instruc- 
tions make assembly an interesting and in- 
><uume few hours. Shipping Wt., 15 lbs. 



Now a bench 6 Volt power supply kit 
for all auto radio testing. Supplies ^ - 
7'i Volts at 10 Amperes continuous 
or 1*> Amperes intermittent. A well fil- 
tered rugged power supply uses heavy 
dutv selenium rectifier, choke input filter 
with i.OOO MFD of electrolytic filter. 
0 -11 Vttlt meter indicates output. Out- 
put \ariable in eight steps. Excellent fur 
demons! rating auto radios. Ideal for 
servicing — can be lowered to find 
stnky vibrators or stepped up to equiva- 
lent of generator overload — easily 
constructed in less th.in two hours. 
( omplere in every respect. Shipping 
Wt., IS lbs. 



The popular Heathkit signal tracer has now 
been combined with a universal test speaker at 
no increase in price. The same high quality 
tracer follows signal from antenna to speaker 
— locates in re nil it tents — defective parts quick- 
er — saves valuable service time — gives greater 
income per service hour. Works equally well 
on broadcast — I : M or TV receivers. The test 
speaker has assortment of switching ranges to 
match push pull or single output impedance. 
Also test microphones, pickups — PA systems 
— tomes complete — cabinet — 1 1 OV. 60 
cycle power transformer — tubes, test probe, 
all parts and detailed instructions for assembly 
and use. Shipping Wt., 8 lbs. 
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MORE QUALITY in 




76e NEW 1 950 t r¥e<tf4&#* 

VACUUM TUBE 

VOLTMETER KIT 



• New 300 microompere meter. 

• Uses 1% precision ceramic dividet resistors. 

• Burn-out proof meter circuit, 

• 24 complete ranges. 

• Isolated probe for dynamic testing* 

• Most beautiful VTVM in America. 



• Accessory probes (extra) extend ranges to 
10,000 Volts and 100 Megacycles. 

• Modern push'pull electronic voltmeter circuit. 

• Electronic AC circuit. No current drawing 
rectifiers, 

• Shatterproof plastic meter face. 



A new Model V-2 Heathkit VTVM with new 200 microampere meter four additional 
ranges— full scale linear ranges on both AC and DC of 0 3 V.. 10 V . 30 V.. 100 V.. 300 V.. and 1,000 V. 
Accessory probe listed elsewhere in ad extends voltage range to 3.000 and 10.000 volts D.C New model 
has greater sensitivity, stability and accuracy— still the highest quality features— shatterproof plastic 
full view meter face — automatic meter protection, push-pull electronic voltmeter circuit, 
linear scales— db scale— ohnimeter measures 1/10 ohm to I billion ohms with internal 
battery — isolated DC test prod for dynamic measurements — 11 megohm input resist- 
ance on DC — AC uses electronic rectification with 6H6 tube. All these features and still 
the amazing price of only $24 SO Comes complete with cabinet — panel— three tubes- 
new Mallory switches — test prods and leads. 1 % ceramic divider resistors and all other 
parts. Complete instruction manual for assembly and use. Better start your laboratory 
with this precision instrument. Shipping weight 8 lbs. Modit V-2 




$2450 



1950 VERNIER TUNING R. F. t^eatt^ 

SIGNAL 
GENERATOR KIT 




# New 5 to 1 ratio vernier tuning 
for ease and accuracy. 

# New external modulotion switch — 
use it for fidelity testing. 

# New precision coils for greater 
output. 



• Cathode follower output for greotest 
stability. 

• 400 eye le audio available for a udio testing. 

• Most modern typa R.F. oscillator. 

• Covers 150Kc- to 34Mc, an fundamentals 
and calibrated strong hormonics to 102 Mc. 



£XT£PN 
MODUtATl 



$195.0 



The most popular signal generator kit has been vastly improved— the experience of 
thousands combined to give you the best. Check the features in this fine generator and 
consider the low price $19.50. A best buy for any shop, yet inexpensive enough for 
hobbyists. Everyone can have an accurate controlled source of R.F. signal voltage. 

The new features double the value — think of .being able to make fidelity checks on 
receivers by inserting a variable audio signal. Internal 400 cycle saw-tooth audio oscil- 
lator modulates R.F, signal and is available externally for audio testing The new 5 to 1 
ratio vernier drive gives hairline tuning for maximum accuracy in scale settings. The 
coils are already precision wound and calibrated. Usos turret type coil and switch 
assembly for ease of construction. The generator is 1 10 V. 60 cycle transformer operated 
and comes complete in every detail — cabinet — tubes — coils— beautiful two color cali- 
brated panel and all small parts — new step-by-step pictorial diagrams and complete 
instruction manual make assembly a cinch even for novices. Why try to get along with- 
out a signal generator when you can have the best for less than a twenty c/\ 

dollar bill. Better order it now. Shipping weight 7 lbs «P IT.OU 

CONVERSION KIT FOR G-l GENERATORS 
Conversion kit for G-l generators for vernier tuning and external modulation includes 
new high band coil for greater output. Gives all the features of new G-5 listed * - 
above. Order G-5 Conversion Kit No. 316 .**».0U 
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0k£*YOUR HEATHKITS 



ELECTRONIC SWITCH KIT 

DOUBLES THE UTUJTY OF ANY SCOPE 



'34 



ELSE TO BUY 




An electronic switch used with any oscilloscope provides two 
separated controllable traces on the screen. Each trace is controlled 
indcpendi ruly and the position of the traces may be varied. The 
input and output traces of an amplifier may be observed one beside 
the other ur one directly over the other illustrating perfectly any 
change incurring in the amplifier. Distortion — phase shift and 
other deft us show up instantly. 110V. 6(1 cycle transformer oper- 
ated. Uses 5 tubes ( 1 6X5, 2 6SN7s, 2 6SJ7s). Has individual 
gain Cont ois, positioning control and coarse and fine sweeping rate 
controls. The cabinet and panel match all other Heathkits. Every 
part supplied including detailed instructions for assembly and use, 
Shipping Wt., 1 1 lbs. 



^^•.^v^■.^^■;Sv^^^•.■.-.•.■.^x<<.^W-:-;.v•A:C■■^:■^•■'■■■■■'.■.^ 



Scooter 

3. TUBE AIL WAVE 



RADIO 





7U«< Weatikkf 
TUNER KIT 

A truly fine FM Tuner with the coils ready 
wound, all alignment completed — all that 
is necessary is wiring and it's ready to play 
— uses super regenerative circuit — 110V. 
60 cycle transformer operated — two gang 
tuning condenser — slide rule calibrated 
di a | — j WO tubes — complete instructions 
including pictorial enable even beginners 
to build successfully. Shipping VC't., 4 lbs. 

y «* Beautiful mahogany cabinet for FM 

Tuner (shown above) extta $3.75 

CONDENSER CHECKER KIT 



$19 



Power factor scale 
Measures resistance 
Measures leakage 
Checks paper-mica- 
electrolytics 




An ideal way to learn radio. This kit is conv 
plete ready to assemble, with tubes and all other 
parrs. Operates from 110V AC Simple, clear 
detailed instructions make this a good radio 
training course. Covers regular broadcasts and 
short wave bands. Plug-in coils. Regenerative 
circuit. Operates loud speaker. Shipping Wt., 
3 lbs. 

HS30 Headphones per set $1.00 

V/i" Permanent Magnet Loudspeaker 1.95 

Mahogany Cabinet 2.95 




• Bridge type circuit 

• Magic eye indicator 

• 110 V. transformer 
operated 

• All scales on panel 
Checks all types of condensers, paper- mica-electrolytioceramic over 
a range of .00001 MI ; D to 1000 MFD. All on readable scales that 
are read direct from the panel. NO CHARTS OR MULTIPLIERS 
NECESSARY. A condenser checker anyone can read without a 
college education. A leakage test and polarizing voltage for 20 to 
500 volts provided. Measures power factor of electrolytics between 
0% and 50^;,. I 10V. 60 cycle transformer operated complete with 
rectifier and magic eye tubes, cabinet, calibrated panel, test leads 
and all other parts. Clear detailed instructions for assembly and use. 
Why guess at the quality and capacity of a condenser when you 
can know for less than a twenty dollar bill. Shipping \X't., 7 lbs. 



HIGH FIDELITY 

AMPLIFIER KIT 

ELSE TO ^ 



Build this high fidelity amplifier and 
save two-thirds of the cost. 1 10V. 
60 cy. transformer operated. Push pull 
output using 1619 tubes (military 
type 6L6's), two amplifier stages using 
a dual triode (6SL7), as a phase in* 
verter give this amplifier a linear re- 
production equal to amplifiers selling 
for ten times this price. Every part 
supplied; punched and formed chassis, 
transformers (including quality out- 
put to 3-8 ohm voice coil), tubes, 
controls, and complete instructions. 
Add postage for 20 lbs. 

12* PM Speakers for above $6.95 

Mahogany Speaker Cabinet, 

14 J/ x 14 •/ x 8" $8.75 




B L A N 



HEATH CO. 

BENTON HARBOR 
MICHIGAN 



FROM, 



DESCRIPTION 



SHIP VIA 

. Parcel Pott 

Express 

Freight 

Best Way 



Prk. 



Total 



:■»>»«#}■:■:■:■:•; 



ENaosfo fiNO □ check . . . □ money *)*de* for 

PLEASE SHIP C OO. . . . POSTAGE ENCLOSED FOR POUNDS 
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^5|Which will YOU hold? 




<^=THIS 



OR THIS 




WANT YOUR FCC COMMERCIAL LICENSE IN A HURRY? 

Add Technical Training to Your Practical Experience and Get Your "Ticket" in a FEW SHORT WEEKS 
It's EASY When You Use CIRE Simplified Training and Coaching AT HOME in SPARE TIME 

Thousands of new jobs are opening up— FM, Television, Mobile FCC license examinations, and 

Communication Systems. These are only a few of the radio fields titles you to, with CIRE streaml, 

which require licensed radio technicians and operators. Get your and training, 
license without delcy. Let Clevelond Institute prepare you to pass 



hold the jobs which a license en- 
ned, post-war methods of coaching 



Your FCC Ticket is Always Recognized in ALL Radio Fields as Proof of Your Technical Ability 

. t i .11 i* • ^. '. i u»u 



More than ever before an FCC Commercial Operator License is a 
sure passport to many of the better paying jobs in this New World 
of Electronics, Employers always give preference to the license 



holder, even though a license is 
FCC "ticket" and the job is yo 



not required for the job. Hold an 



CIRE Job-Fmdin^ Service Brings Amaxinq Offers of Jobs! 



Have found and accepted a position 
at K WAD in Wadena. Minn. 
I am indebted to CIRE for I se- 
curFd this position through the help 
of the CIRE Job Finding Service. I 
hud six other offers from stations 
receivinP my employment application 
and CIRE reference. I am 5in- 
ftrelv under obligation to you.*' 
Student No. 2760 AT 



"I am working at WRJM as trans- 
mitter enpineer. and I received this 
petition In i sponse to one of the em- 
piovmtni implications sent me upon 
completion cl my rour3e tind the re- 
reiiiiiit of mv Diploma. I received my 
1st clasp Radiotelephone License on 
March 2. 1949. 

I want to express my sincere appre- 
ciation to the statT of CIRE." 

Student NO. 2608 AT 



■ Thanks for the Application lor Em- 
ployment yon recently prepared for 
me 1 found huiisfactory imployment 
I Fiibmitted 51 letter*, enclosing Ihi 
resume you supplied. I received 17 
1i tiers indicating my application was 
Med lor future reference: 3 telephone 
calls, and one letter requesting per- 
sonal interviews 

As a result. I am employed in :i 
development engineering capacity 
Student No. 4235 NB 



■1 novi hold a-,ie' Number P-10- 
37H7. and holdmu the license ha? 
helped me ><> obtain the type of Job 
Tie ahv;u> dreamed of having. Yes. 
thanks to CIRE. 1 am now working 
lor CAA as Radio Maintenance Tech- 
nician, a i .i ur better salary than 
I've t-vtr hid "^inre I am deepl> 
KMtelul." ?' dem No 3319N12 



Look At The Job Opportunities You Will Have 
When You Get Your FCC Ticket! 



Forestry and conservation 
Ambulances and hospitals 
Gos and electric utilities 
Gas and oil pipe lines 
Private automobiles 
Street railways 
Taxicab fleets 



Bus and truck fleets 
Police and fire depts. 
Telephone companies 
Merchant marine 
HiqhwOy Patrol 
Railroads 
Airlines 




Get this 
AMAZING NEW BOOKLET 



LOOK AT THESE AVERAGE PAY SCHEDULES 
FOR BROADCAST JOBS (Reported by FCC Nationwide Survey) 

Position Big Stations Little Stations 

Transmitter Engineer $4800 $3000 

Studio Engineer . 5000 3650 

CrTef Engineer . . 7700 4300 

Other jobs requiring FCC commercial licenses pay 
similar salaries. 




Moil Coupon At Once 

GET ALL 3 FREE 



| CLEVEL 



Approved tor Veteran framing unH n r 




1. 



MOHEr MAKING I 
FCC LICENSE 
HFOMMTrOR 



R'mhH" 

(Address to Desk No. to avoid delay) 



1 

I 



CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RE-9 4900 Euclid Bldq., Cleveland 3, Ohio 

I want to know how I can get my FCC tfck.t in o tew short weeks by training ot home in spore time. 
Send me your amazing new FREE booMet "Money Mokinq i FCC L.cense In ormot-on as well as a FREE - 
sample FCC-type exam and FREE booklet "How to Poss FCC License Eiam.not.oni (does not cover e*ams | 
for amateur license). ■ 



3. 



Nome 
Address 
City 

a 



pSVeran, check tor enrollment inforrn^io^nder £ ^Bil^ J^NjO O^I<^TlON-NO ^ L ^^J 



R A 



Tells of Thousands of 
Brand-New Better Pay- 
ing Rodio Jobs Now 
Open to FCC License 
Holders. 

2 Tells How We Guar- 
antee to Train and 
Cooch You Until You 
Get Your FCC li- 
cense. 

Tells How Our Amazing 
Job-FINDING Service 
Helps You Get The Bet- 
ter Poying Rodio Job 
Our Troining Prepares 
You To Hold. 

DIO- ELECTRONICS for 
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How to Get Into Radio 



. . . The radio-electronic field needs more 
good men than ever before . . . 



THIS is the time of the year when young graduates 
write to editors for advice on getting a position. 
These career-rninded young people, as a rule, 
have had good grades and are anxious to enter 
their chosen field. 

Hardly ever do they have any practical experience, 
hence their inquiring letters, of which we receive many 
during the early part of every summer. Here is a 
sample : 

Dear Editor: 

About a year ago I became very interested in 
audio equipment and its design. However, because 
of my very limited experience I have been unable to 
obtain a position in this field. I attended a Mid- 
west technical institute for one and one-half years 
and was graduated recently. I believe that I made a 
good record there as far as scholastic achievement 
is concerned. What I would like to know is how to 
go about approaching a manufacturer and getting 
him interested in my abilities. That is the big 
problem; most companies are afraid to try anyone 
who does not have a maximum of experience. 

Frank B, Burns 

Forest Park, Illinois 

We have, in past editorials, broached this subject, 
which keeps recurring from time to time.* 

The answer is not too difficult, though it is not sim- 
ple. We have a favorite recommendation to make, and 
it has in the past brought good results for many. 

Employers are always busy and often hardboiled, 
particularly when it comes to inexperienced graduates. 
An applicant should know first of all that his remunera- 
tion cannot be very high so long as he is a beginner. 
He should realize that if he is fortunate enough to get 
into a firm, he will probably represent a loss for several 
months, during which time he has to learn. If the ap- 
plicant has real aptitude that loss may be slight — one 
of a few days' orientation. But that loss may be a total 
one — of both time and wages — if the firm decides that 
the new employe cannot make the grade. 

In other words, as an apprentice, the recent graduate 
should be willing to take anything that he can get dur- 
ing that period, keeping the long view in mind. This is 
one of the important considerations that must always 
be remembered. 

Now, in trying to get a hearing either in person or 

* See editorial "Radio As a Vocation*". April. 1048. 
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By HUGO GERNSBACK 



by mail, submitting an ordinary application is usually 
valueless. Most employers routinely get hundreds of 
these. They are rarely considered seriously unless the 
employment manager has a lot of time on his hands, 
which few have. 

The inexperienced applicant, therefore, must take 
other means to get attention. One of the best ways to 
get it is to learn all about the products of the manufac- 
turer he wants to go with. 

Suppose you want to get a position with the XYZ 
Radio Corporation. First send for their literature, par- 
ticularly on the subject that you know most about. If 
you are interested in audio as is our correspondent, 
one lead might be a speaker manufacturer. After read- 
ing all the manufacturer's literature, it would be an 
excellent idea to write a special thesis composed, not 
in form of an ordinary letter, but as a well typed 
manuscript, neatly stapled together like a legal docu- 
ment. Put all the thoughts you have on the manufac- 
turer's product into this manuscript — and do not be 
afraid — if the case warrants it — to criticize if you feel 
that it could be improved. 

Put all your best thoughts and ideas into this pres- 
entation. After you have finished, rewrite it one or 
more times to be sure that it is letter-perfect. Then 
sign it with your name and address and send it by first- 
class mail to one of the officials of the corporation. 

You should, at the end of the manuscript, state in a 
few words that you are available for employment and 
would like an interview. 

A presentation of this type is almost certain to get 
an answer. It may however not get yot* a job imme- 
diately. You may have to try this routine on half a 
dozen or more manufacturers before you succeed. But 
in the end you are certain to get somewhere because 
every wide-awake manufacturer is always looking for 
men of ability and ingenuity. 

Furthermore even if there is no opening at the time, 
the manufacturer — if impressed with your presenta- 
tion — will probably keep it on file and communicate 
with you later, if a vacancy occurs. 

Remember: the more validly interesting, the more 
striking you can make your original application, the 
more certain you are to get a favorable hearing. 

The interesting feature of this method is that it costs 
nothing except your time. Even this will not be wasted 
for the simple reason that the more of these applica- 
tions you make, the more knowledge you acquire about 
the field in which you are interested. 

Many who have tried the system have found that it 
pays excellent dividends. 
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for 

URANIUM 



Description of a G-M counter 
suitable for detecting ores 
containing radioactive metal 

By ROBERT F. SCOTT 



URANIUM, discovered in 1789 by 
the German scientist Martin H. 
Klaproth and named for the 
planet Uranus, was hardly more 
than a scientific curiosity until 1902 
when the Curies extracted radium from 
pitchblende, which also contains ura- 
nium. Since this time, deposits of ura- 
nium-bearing ores have been found in 
almost every country in the world and 
in most of the United States. Unfor- 
tunately, most of the deposits are very 
small or contain such low-grade ores 
as to make mining unprofitable. Prior 
to the war, some of them were worked 
as sources of radium and of uranium 
for use primarily in such industrial ap- 
plications as hardening steel. 

In the postwar atomic age, uranium 
and other radioactive minerals have at- 
tained a new high in value. So much so, 
in fact, that the Atomic Energy Com- 
mission has offered a $10,000 bonus for 
the discovery of a new deposit and pro- 
duction therefrom of at least 20 tons of 
ore assaying 20*70 or more of uranium 
oxide. Furthermore, they guarantee 
$3.50 per pound for delivery of high- 
grade uranium ores. 

Unlike many minerals, uranium- 
hearing ores are not easily recognizable 
by sight Radioactive minerals may be 
detected in a number of ways, the most 



effective of which is through the use 
of a Geiger-Muller counter. 

Prior to the war, G-M counters were 
large, expensive instruments seldom 
seen outside of a few laboratories. Dur- 
ing the war, lightweight portable count- 
ers were developed for atomic research 
and uranium prospecting. Typical of 
these is the Forty-Niner, a development 
of the Forty-Niner Corporation, of De- 
troit, Mich. 

This counter uses a standard circuit 
consisting of a G-M counter tube, am- 
plifier, and high-voltage supply. The 
counter tube is housed in the end of 
a 3- foot probe equipped with a 4-foot 
extension cord. This construction en- 
ables the operator to explore crevices 
or the surface of the earth from a 
comfortable position. The power supply 
and amplifier are in a 4 x 5 x 6-inch 
metal box weighing 4% pounds com- 
plete with three standard 1%-volt flash- 
light cells and two small GtfMi-volt bat- 
te ies. 

Radioactive materials are detected by 
listening for an increase in the num- 
ber of clicks heard in headphones or the 
speaker supplied with the counter. This 
speaker consists of a single 1,000-ohm 
headphone mounted in a small metal 
case that clamps over a shoulder strap. 
Standard headphones provide a louder 



signal and may prove more convenient 
to use under some conditions. 

The circuit of the Forty-Niner is 
shown in the diagram. The counter 
tube, a Victoreen type 1B85, is capaci- 
tively coupled to a 1T4 pulse amplifier 
that drives the headphones or speaker. 
The operation of this section of the 
circuit was covered in the article "Pros- 
pecting for Uranium Ores Using G-M 
Counters," in the July, 1949, issue of 
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Forty-Niner, the complete schematic diagram 
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The high-voltage supply for the 
counter tube consists of a 5,000-cycle 
relaxation oscillator using a neon lamp, 
a 1A5 pulse amplifier, and a 1T4 high- 
voltage rectifier. The output of this os- 
cillator is differentiated and amplified 
by the 1A5. The amplified pulses are 
taken from the plate of this tube and 
rectified by the 1T4 rectifier. The volt- 
age is taken from the filament of the 
1T4 and filtered by the -05-nf capacitor 
and the 35-megohm resistor. 

The output voltage may be varied be- 
tween 150 and 1,200 volts hy adjusting 
the high-voltage control. The voltage 
should be adjusted to approximately 
800 volts for proper operation of the 
1B85. This condition is met by adjust- 
ing the control for a background count 
of about 45 clicks per minute. The 
voltage control permits the operator to 
adjust the instrument for proper opera- 
tion even after the B-batteries have 
aged considerably. 

The Forty-Niner uses two small 67.5- 
volt B-batteries and three standard 1.5- 
volt flashlight cells. Both kinds of bat- 
teries are commonly used in personal- 
type radios and are readily available 
in most small communities and trading 
posts. All other components, except the 



1B85 and high-voltage coil can be re- 
placed at most radio service shops. 

A high-pitched whistle can he heard 
in the phones when the counter is in 
use. This whistle, probably caused by 



feedback in the 1A5 amplifier and hav- 
ing no particular function in the count- 
er, can be removed by shunting a .01- 
fif capacitor across the phone jack if it 
proves annoying to the operator. 



Information For Prospectors 

List of assay stations to which you may send ore 
samples and a bibliography of prospecting data 



Uranium Assay Stations 

Prospectors for uranium seldom have 
the facilities or knowledge for evaluat- 
ing the qualities of supposed ore de- 
posit- themselves, so must send sam- 
ples of the mineral to assay stations 
for tests. Listed below are 12 places 
designated by the Atomic Energy Com- 
mission which will assay your samples 
free of charge. 

A sample of rock securely wrapped, 
clearly labeled, and fairly represent- 
ing the entire deposit, should be 
shipped to the nearest of these stations. 
Samples should weigh at least 1, and 
not more than 10, pounds. 

It is not advisable to send large 
numbers of specimens on mere specula- 
tion; unnecessarily overburdening the 
testing stations, will delay reports on 
everybody's samples. Reliable radiation- 
counter test or equally satisfactory 
evidence should determine the prospec- 
tor's decision to send his sample. Re- 
sults are sent only to the person sub- 
mitting the sample. 

Questions are frequently asked, in- 
cidentally, about a possible danger to 
health in uranium deposit areas. The 
A EC states explicitly that uranium 
mining is no more dangerous than 
mining other minerals unless a rock 
bearing a high concentration of ura- 
nium is held against the body for a 
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very long time. In deposits discovered 
thus far, the concentration of radio- 
active substance is never high enough 
to create danger of radiation sickness. 

U. S. Geological Survey 
Geochemistry & Petrology Branch 
Building 213, Naval Gun Factory 
Washington, D. C. 

Chief, College Park Branch 
Metallurgical Division 
U. S. Bureau of Mines 
College Park, Maryland 

Chief. Rolla Branch 
Metallurgical Division 
U. S. Bureau of Mines 
Rolla, Missouri 

Chief. Salt Lake City Branch 
Metallurgical Division 
U. S. Bureau of Mines 
Salt Lake City. Utah 

Division of Natural Resources, 
Department of Agriculture, 
County of San Diego 
4005 Rosecrans Street 
San Diego 10, California 

Idaho Bureau af Mines & Geology 
Moscow, Idaho 

Chief, Albany Branch 
Metallurgical Division 
U S. Bureau of Mines 
Albany, Oregon 

Chief. Tuscaloosa Branch 
Metallurgical Division 
U. S. Bureau of Mines 
Tuscaloosa, Alabama 

Chief, Tucson Branch 
Metallurgical Division 
U S. Bureau of Mines 
Tucson, Ariiana 



Nevada State Analytical Laboratory 
University of Nevada 
Reno. Nevada 
Note: This agency will test samples 
from the State of Nevada only. 

Supervising Engineer 
Metallurgical Division 
U S. Bureau of Mines 
Reno, Nevada 

Montana Bureau of Mines and 

Geology 

Butte. Montana 



Books For Uranium Prospectors 

HANDBOOK OF URANIUM MINERALS, by 
Jack Dement and H. C. Drake. (Mineralogist Pub- 
lishing Co.. Portland 15. Oregon) 92.00 

YOU CAN FIND URANIUM, by Joseph L. Weiss 
and W. R. Orlandi. (J. B. Weiland & Co.. San 
Francisco 26. Calif.) $2.00 

PROSPECTING FOR URANIUM (I . S. Atomic 
Energy Commission and U. S. Geological Survey). 
For sale by Supt. of Documents, U. S. Government 
Printing Office. Washington 25. D. (* 30c 

RADIOACTIVE URANIUM AND THORIUM, 
compiled by John W. Anthony. (Arizona Bureau 
»f Mines. University of Arizona, Tucson. Ari- 
zona.) 25* 

PROSPECTORS* GUIDE FOR URANIUM AND 
THORIUM MINERALS IN C \NADA. (Mines. 
Forests and Scientific Services Branch. Bureau of 
Mints. Department of Mines and Resources. Ot- 
tawa, Canada » yratiit 

TABLES OF FLUORESCENT AND RADIO. 
ACTIVE MINERALS, compiled by Robert L. 
Hersche>. (New Mexico Bureau of Mines and Min- 
eral Resources. Socorro. N. MJ f/rnti* 

A GUIDE TO URANIUM PROSPECTORS IN 
MICHIGAN, by B. E. Kennedy. (Michigan De- 
partment of Conservation. Geological Survey Di- 
vision. Lansing 13. Mich.) tfrati* 

to H-K,lii;1t. vl s/c»f«. to rtOttrntifi^nt H, 
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The Geiger Counter 
How Does it Work? 

Anyone with an understanding 
of radio circuits ean grasp 
the fundamentals of counters 



Co arte*,* X. Wood Counter laboratory 
A pair of laboratory-type Gelger-Moller tubes. 

A CAIN a new tube has appeared 
A\ on the radioman's horizon. 
/ \ Called the Ceiger counter or 
d'ciper-Mueller tube, it is not 
strictly new. any more than the 
cathode-ray tube which was popular- 
ized by television. The cat bode- ray 
tube was old when the triode was in- 
vented; ami the Geiger counter was 
originated about the same time as the 
cathode-ray tube — in 1008. But it took 
the atomic age and the demand for 
uranium to bring it into mass produc- 
tion and onto the service technician's 
bench. Radiation detection today is an 
important subject not only for scien- 
tists, but for students and prospectors 
as well. 

But what is radiation detection? And 
what does a radiation detector do? We 
all know vaguely and confusedly what 
radiation is. We use indiscriminate 
terms when talking about it. For in- 
stance, we speak of cathode rays and 
light rays as if they were the same 
thing. But cathode rays are streams 
of electrons — fine particles of elec- 
tricity, or matter if you like. Light 
rays, on the contrary, are electromag- 
netic waves, and as far as we know 
contain no particles of anything. 

The rays we are talking about in 
this article are those emitted by the 
top-heavy and unstable atoms of such 
heavy mineral elements as uranium, 
thorium, and radium. These elements 
are continually breaking down and 
changing into other kinds of matter. 
In the process, certain parts of the 
original atom are not only not used; 
arc in fact expelled with almost unbe- 
lievable force. These "rays*' are of three 
kinds: alpha, beta, and gamma (A, B. 
and C to a Creek). 

The alpha ray is exactly the same 
thing as the nucleus of a helium atom. 
The beta ray is simply our old friend 
the electron, disguised under a Creek 



By ERIC LESLIE 



name. And the gamma ray is an X-ray 
(a very shortwave, powerful one). 

The three rays come out of their 
atoms with a few million volts of en- 
ergy behind them and speed through 
the air or other material ahead until 
they are stopped by collisions with at- 
oms in their paths. The heavy alpha 
ravs have the shortest range — 3 or 4 
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inches in ordinary air. The lighter beta 
rays get a little farther, but it is the 
gamma ray which is the dx addict of 
the nucleonic world. Camma rays from 
uranium have been detected through 50 
feet of rock, though equally strong rays 
have been cut off by 3 feet of a par- 
ticular kind of earth. 

It is their slowing down and being 
stopped hy collisions with bits of mat- 
ter (atoms of the air's gases, for ex- 
ample) that give us a chance to detect 
them. That's where the Geiger counter 
conies in. 

What is a Geiger counter? 

When a ray hits an atom of gas head 
on, it is likely to ionize it (knock an 
electron loose, and thus break it up). 
Normally the negative electron and 
positive ion would drift back together 
» gain, and the atom would reform. But 
if the atom is in a space between two 
highly charged electrodes, the electron 
is attracted toward the positive elec- 
trode and the positive ion toward the 
negative one. A Ceiger counter is just 
such a pair of charged electrodes. 

In its simplest form, the negative 
electrode is a cylinder and the positive 



electrode is a wire running down its 
center. The whole is sealed in a glass 
cylinder, evacuated, and a certain 
amount of gas inserted. This is the 
form in which it was invented by Cei- 
ger and Rutherford in 190*. and the 
original arrangement is recognizable in 
the accompanying photographs of mod- 
ern counters. When a ray breaks up 
some of the atoms of gas in the tube, 
the negative electrons move to the posi- 
tively charged central wire and the 
positive ions drift more slowly to the 
negative outside cylinder, where they 
find free electrons and become atoms 
again. 

This process is equivalent to a mi- 
nute flow through the tube, and, by 
using a resistor in series, we can use 
this flow to produce a voltage drop at 
the grid of a tube (Fig. 1 ). Any radio- 
man can go on from here. Some of the 
tubes have a large "window" at the 
end, which gives them a different ap- 
pearance, but the principle is the same. 

So that's all there is to a Ceiger 
counter. In fact, it's more. The counter 
doesn't need to be a cylinder and wire 
— M.I.T. shows visitors a fork and 
spoon hung in a partially exhausted 
chamber. The combination counts beau- 
tifully. Even the partial vacuum and 
gas content is not always necessary. 
Some counters work in air, and others 
in gases at pressures greater than at- 
mospheric. All are for specialized ap- 
plications, of course. 
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pjg 2 — Anode voltage sets mode of operation. 
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Some radiomen have wondered if 
they mightn't even find an old receiv- 
ing tube or two in the junkbox that 
would function as a Geiger counter. We 
wouldn't like to bet — either way! Quite 
possibly a gassy SO might act given 
the right voltages— as a pretty fair 
counter. And how about the old 45's? 
Some people used to insist that they 
ma 'e usable phototubes. 

The easy way to ^et a Geiger count- 
er that you knote will work is to buy 
one. It will -ontain the right amount 
o." the right kind of gas. and you will 
know beforehand how much voltage to 
put on it. 

For — like a lot of other apparently 
simple things — the Geiger counter isn't 
actually simple! For example, we can, 
by changing the voltage on it, make 
the same tube act as three different 
instruments: an ionization ehanther, a 
proportional counter, and a true Geiger- 
Mueller tube. 




The Nuclear Instrument & Chemical Corp. Dl I. 

The Geiger plateau 

Suppose, starting with a counter, 
some radioactive material (a luminous 
watch dial), and a variable voltage sup- 
ply, we note the number of counts per 
minute as the voltage is increased. 

Nothing happens till we reach a cer- 
tain voltage (determined by the size 
of the tube, the gas it contains and 
other factors, but usually around 30(1 
in commercial models). The tube starts 
counting. (See Fig. 2.) Below this volt- 
age the electric field was not strong- 
enough to attract to the center wire 
the electrons freed by ray collision. 
Now they are going to the center wire, 
where enough of them will produce a 
negative pulse that can be detected. 
What we have at this point is an ioniza- 
tion chamber. It is used mostly to de- 
tect alpha particles, which produce 
large numbers of ions during their 
short run. Net a or gamma rays would 
seldom release enough electrons to reg- 
ister a pulse. 

As the voltage is raised further, we 
get an increasing number of counts. 
Elect ons released by ray collisions are 
moving toward the center wire with 
enough speed to knock off other elec- 
tions an<l increase the ionization. The 
number of electrons is no longer the 
number knocked loose by the ray, but 
a multiple of it. Because the size of the 
negative pulses on the center wire is 
thus proportional to the number of 
collisions, this range of voltages is 
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called the proportional region and a 
tube working in it a proportional 
counter. 

As we continue to raise the voltage 
we reach a point at which an increase 
does not cause an advance in the num- 
ber of counts. This is the Gnger ret/ion. 
It is believed that within this range of 
voltages the atoms are in such a crit- 
ical state of strain that knocking a 
single electron off one of them will 
start a whole chain reaction of col- 
lisions, so that the number of electrons 
which reach the central wire is about 
the same if the ray releases one elec- 
tron or ten thousand. This Totrtrsi nd 
a rntanehr. named after the man who 
first explained it. is the reason for the 
great sensitivity of the Geiger counter. 
A single collision may produce a count. 

The range of voltages over which 
true Geiger action takes place is the 
Geiger pint con, or simply the plateau. 
If we raise the voltage further, the 
tube just conducts continuously. It has 
passed its striking roltage. 

Quenching action 

Geiger counters are described as self- 
quenching or nonself-quenching, de- 
pending on whether or not they de- 
ionize and become ready for the n;.::t 
count without outside help. The non- 
self-quenching tube is filled with a 
simple gas made of one kind of atoms, 
such as argon or neon. On each count, 
as the electrons rush toward the cen- 
ter wire, the heavier positive ions 
move more slowly toward the negative 
cylinder. Their collisions with the cyl- 
inder (and a series of other compli- 
cated actions) may dislodge secondary 
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Fig. 3 — Tube is quenched by a negative pulse. 

electrons from it, which starts the dis- 
charge up again, so the tube continues 
to pass current. 

A nonself-quenching tube can be 
quenched by putting a very high re- 
sistance in series with the supply lead. 
As soon as a discharge starts current 
flow, the drop across the resistor low- 
ers the voltage between wire and cyl- 
inder to a point where ions cease to 
travel, or drift so slowly as not to kick 
loose any other electrons. 

The disadvantage of this method is 
that the very high resistance needed 
(100 megohms has been used) makes 
the counter's time constant very long. 
If another ray arrives during the long 
recovery time, the tube will not be able 
to count it. This period of insensitivity 
is called dead time. 



A quicker method is to u^-e a circuit 
which puts a sharp negative pulse on 
the positive center wire immediately 
after each count. Such a circuit is 
shown in Fig, .1, part of a portable 
counter schematic printed in this mag- 
azine August. 104S, page <S4, The pulse 
from the counter goes to the grid of 
triode Vl-b. is amplified and passed to 
a not he stairc for further amplifica- 
tion. But the output of Vl-b is also 
coupled back to the grid of VI -a in a 
multivibrator circuit, so as to produce 
a strong negative pulse in the plate 
circuit of VI -a, which is also coupled 
to the center wire of the counter. The 
negative pulse drives the center wire 
negative enough to quench the dis- 
charge, and the tube is ready for ac- 
tion again. 

A tube can he made self-quenching 
by putting in it a small amount of some 
more complex gas, such as acetylene, 
chloroform, or ammonia. This slows the 
ions to such an extent that secondary 
electrons are not produced. (It's really 
not as simple as that, but that is the 
end result.) About 10'', (by volume) 
of alcohol vapor added to the gas makes 
a tube quench automatically, although 
other mixtures can be and are used. 

H^th types of counters have their ad- 
van tage< and disadvantages. A self- 
quenching tube needs no special cir- 
cuits, and is better adapted to light 
portable equipment. On the other hand, 
the very action of quenching "wears 
out" the heavy gases, breaking them 
down into simpler ones that will not 
quench. Thus a self-quench intr tube has 
a definite life span, usually measured 
in millions of counts, while the nonself- 
quenchi ng type lasts indefinitely. 

Other distinctions 

Tubes are also known as alpha-, 
beta-, or gamma-ray detectors. Since 
alpha rays are so commonly detected 
with ionization chambers. w«j hear more 
about beta and gamma rays in connec- 
tion with Geiger counters. The differ- 
ence is in the "window" through which 
the rays get into the tube. The gamma 
ray is more penetrating than any other 
type, and is not particularly interested 
in the material from which the tube is 
made. The beta ray being more easily 
discouraged, counters for beta rays 
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Build This Geiger Counter 

JVo 300-volt batteries are used in litis in- 
strument. Cost of constructing it is small 




WE — and several of our 
friends — had long desired 
to build an electronic ura- 
nium prospecting device, 
and that amhition was fired by the 
article "Prospecting: for Uranium Ore" 
in the July issue. The desire was 
heavily damped by the cost of the trio 
of 300-volt batteries which seem to be 
required in all published descriptions 
of Geiger counters. The rest of the 



equipment — including the Geiger tube 
itself — can be bought for considerably 
less than the high-voltage batteries 
alone. We decided that our prospector 
must have a cheaper voltage supply. 

Several types suggest themselves. 
The batteries would have had the great 
advantage of simplicity. Just put 'em 
in and start up. That is, if you feel 
like putting up $33 every time you 
need a new set, which under prospect- 
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ing conditions would likely be more 
often than theory would indicate. And 
they make a heavy pack. 

A vibrator pack is cheap, rugged and 
long-lived. But it is heavy, like the bat- 
teries, and as yet no parts designed for 
Geiger counter use are generally avail- 
able. An r.f. pack would probably work, 
but again, no coils nor exact data are 
available. Other types of supplies have 
been suggested, including multivibra- 
tors, relaxation circuits (Electronic*, 
December, 1943) and Ford coils (The 
Review of Scientific I nut rum cats, De- 
cember, 1937). Some of them show 
great promise, but considerable experi- 
mental work would be needed to make 
them usable in a practical nortable 
circuit. We decided on a vibrator unit, 
especially as we found that a readily 
available photoflash transformer could 
be used with it. 

The Geiger tube was another item 
hard to get on short notice. Apparently 
they are being sold faster than they are 
being made! The one obtained was an 
Amperex 151-N. It is a small tube, not 
as sensitive as some of the big jobs, 
but has the advantage of requiring a 
lower voltage. The one we have has a 
plateau from 500 to 800 volts, though 
it seems to work better toward the 
800- volt end. The whole equipment wa* 
designed, however, wuh the idea of 
making it usahle with any standard 
Geiger tube. 

An old AN/PRS-1 mine detector sup- 
plied an excellent case for the power 
supply and one for the detector head, 
as well as a handle. The connector 
cable was discarded in favor of a new 
one (Geiger counters use anywhere up 
to 1100 volts) but the old connectors 
were used. The split rings that hold the 
plug and receptacle in place were care- 
fully pried out and new wires soldered 
into place. 

The little transmitter was removed 
from the head, and a piece of Lucite 
fastened over it, as shown in the photo- 
graph. Through the Lucite is seen the 
chassis, a flat piece of aluminum with 
turned-up edges, and just the tip of 
the Geiger tube. The watertight fittings 
on the battery box were considered val- 
uable, and though a new switch, po- 
teMtiometer, and cable were installed, 
the fittings were preserved carefully. 

RADIO-ELECTRONICS for 



THE GEIGER COUNTER— 

{Continued from 
have very thin windows of glass or 
mica, usually at the end of the tube. 
These count gamma rays as well, of 
course; if it is necessary to find the 
number of beta rays, the tube can be 
operated for a definite time with a 
beta-ray shutter (thin piece of alumi- 
num) over the window, then for the 
same length of time without it. Any 
increase in number of counts will be due 
to beta rays. (Subtract the first count 
from the second for total beta-ray 
count.) 

Other differences 

Geiger counters vary in a number of 
other ways. Tubes with special gas 
mixtures are made to detect special 
types of particles. Other than those 
mentioned, protons, photoelcetrons, pho- 
tons, and -titrons are possihly the 
most important particles detected by 
the counter. 

Sensitivity increases with the diam- 
eter of the tube, but so does the voltage 
required to make it operate. The pres- 
sure (vacuum) and the gas used may 



■HOW DOES IT WORK? 

previous page) 

also have some effect on the operating 
voltage. 

The Geiger counter is not the only 
type of ray detector; scientists would 
probably not even consider it the most 
important one. But it is the only one 
that interprets the individual ray track 
into language that can be understood 
by an electronic amplifier. As such it 
is the one jnost interesting to the elec- 
tronic technician. 




Nucleonic Corp. of America type GM-I W tube. 
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The vibrator pock 

The power supply (Fig. 1) is of the 
vibrator type, using a 2-volt portable- 
radio storage cell, now available at 95* 
and up from surplus houses. Due to 
difficulty in getting a vibrator quickly, 
one from an old G-E LB-530-X portable 
radio was used. It is synchronous and 
has seven prongs, thus accounting for 
the peculiar socket numbering. Several 
2-volt vibrators are manufactured; it 
will be easier and cheaper to buy a 
non-synchronous type. 

The U.T.C. photoflash transformer 
was built to deliver 2,200 volts from 4 
or 6 volts, and has 4- and 6-volt taps. 
With the 2-volt vibrator across the en- 
tire 6-volt winding, something over 700 
vo.ts d.c. (depending on the bleeder) 
is obtained. Putting the vibrator across 
the 4-volt taps raises the d.c. voltage to 
near 1,000, Thus this power pack can 
be used for most types of Geiger tubes. 

Rectification was a serious problem. 
An 0Z4 was tried first, but voltage drop 
across it was too great. Apparently it 
requires a certain current density to 
become effective. An ordinary 3Q5— 
with its filament well insulated from 
ground — was then tried and gave excel- 
lent result-. It was operated with the 
screen tied to the plate and the control 
grid floating. Later we found that a 
tube with one side of the filament cut 
out worked equally well, at a saving of 
half the filament current, which is well 
worth while. 

Filtering was not difficult. A .02-|if, 
1,600-volt capacitor was placed across 
the whole bleeder, acting as the input 
filter capacitor. Another was connected 
between output and ground. Since the 
bleeder consists of a potentiometer and 
resistor in series, with the output taken 
from the arm, that part of the poten- 
tiometer which is between the moving 
arm and high voltage becomes the 
series resistance element in the filter. 
The system was effective, reducing rip- 
ple to a low l#»vel. Later addition of a 
1-ttf, 1,000- volt, oil-filled capacitor 
(fastened to the back of the chassis) 
brought the ripple down almost to in- 
audibility. This refinement, while pleas- 
ant, was not necessary, for the low 
original ripple interfered very little 
with the sharp clicks which indicate 
radiation. 

Strong r.f. hash persisted till the bat- 
tery input filter was added. This is 
the coil and pair of capacitors shown 
at the right of the chassis in the rear- 
chassis view. The coil was wound of 18 
turns of ordinary hookup wire on a 
lead pencil, then slipped off the pencil 
and soldered to a convenient pair of 
lugs on a terminal strip. Neither wire 
size nor number of turns is in any way 
critical. The 0.5-|if capacitors are of 
the type used in car radios. It was nec- 
essary to shield the choke from other 
wiring by mounting it outside the 
chassis, with a xwnj short lead running 
through to the vibrator terminal. This 
lead can be seen between the farther 
capacitor and the vibrator. Note that 
the hole through which it runs was 
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drilled as close as possible to the ter- 
minal to which it runs. 

Some of the ripple returned when 
the set was put into its box, indicat- 
ing that the choke was radiating to the 
battery leads. The ideal arrangement 
would be to enclose both filter and 
vibrator in a shielded can. 

Exact voltages will always depend to 
some extent on the individual trans- 
former (and vibrator), and bleeder con- 
stants will have to be set by experi- 
ment. We set the potentiometer near 
its middle position and juggled fixed 
resistors till the Geiger tube was re- 
ceiving 650 volts, putting it at the cen- 
ter of its plateau. Other voltages are 
needed, of course, for other tubes. 

The power supply was mounted on an 
L-shaped chassis of aluminum, cut to 
fit on the two uprights that held the 
AN/PRS-1 amplifier. Other pieces of 



piece of Lucite, below the first, insu- 
lates live connections from ground. 
There is high voltage across the block- 
ing capacitor between the G-M tube's 
anode and the grid of the amplifier 
tube, so it was made of two small ce- 
ramic 100-fifif units in series. 

The two leads to the tube are sleeved 
in spaghetti and brought through the 
small sub-chassis on which the 1U5 is 
mounted. 

The amplifier hookup requires no 
comment, except for the part played 
by the diode. 

It produces regeneration and in- 
creases sensitivity. When a negative 
pulse from the counter reaches the tube 
grid, the amplified pulse in the plate 
circuit is immediately impressed on the 
diode through the coupling capacitor. 
Electrons drawn by the diode have to 
get to ground through the grid resistor, 




Fig. I — This is the schematic diagram of the power-supply components inside the main case. 



metal were broken off. A new double- 
pole, single-throw switch was mounted 
in place of the old one, and the potenti- 
ometer was likewise replaced with a 
1 -megohm unit. The old phone lead was 
used, and a new cable put in, using the 
watertight feed th roughs and switch 
cover of the old instrument. 

The search head 

The head consists of the Geiger tube 
and a 1-stage amplifier (Fig. 2). The 
tube is electrically and mechanically 
connected with a pair of fuse clips 
mounted on a piece of Lucitc. A second 



causing a voltage drop across it that 
drives the grid still more negative. All 
this happens while the plate current is 
still going down, and causes a greater 
dip in it and a sharper click in the 
headphones. 

The plate-diode coupling capacitor is 
a trimmer from an old i.f. transformer; 
exact capacitance is un-important. 

The 1U5 filament is operated through 
a 10-ohm resistor from the 2-volt stor- 
age cell. The resistor is installed in the 
power-supply compartment. B -sup ply to 
the plate and screen comes from the 
67.5-volt Minimax, also in the power- 




Photograph of complete instrument disassembled shows inside of probe and top of chassis. 
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supply compartment. Screen voltage is 
dropped through a 470,000-ohm resistor, 
which like the two 5,1-mogohm resist- 
ors used as grid leak and diode resistor 
and that of 4.7 megohms in the counter's 
positive lead, are all Vfc-watt unit>. 

The pai'ts for the head were mounted 
on a piece of aluminum just wide 
enough to extend across the lower third 
of the cylinder, thus being supported on 
its rim. Thi> chassis was held in place 
with two holts put through two holes 
drilled in the aluminum easting which 
held the original chassis. It was neces- 



sary to saw this casting level; however 
it is unnecessary to give details, as 
there is no particular reason for build- 
ing the head into a mine detector unless 
one happens to he readily available. In 
Tact, the most intriguing head would be 
one buiit in the form of a .-mall cylin- 
der, that could be .-lipped inside of a 
piece of light 1-inch aluminum pipe. 

The results 

The equipment was taken out for a 
day's prospecting trip in Magnet Cove, 
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Fig. 2 — G-M tube and amplifier are in probe. 

Arkansas. This area is a sort of nat- 
ural minerulogical museum where any- 
thing may be expected. No uranium 
was discovered on that trip or on later 
ones to other interesting-looking spots. 
Checked with a small quantity of 
watch -paint compound, the instrument 
reacts very decisively. Its normal back- 
ground (cosmic-ray) count of 5 to 7 
per minute goes up when the tube is 
brought within a few feet of the paint, 
and becomes near-continuous when it 
is held a few inches away. 

The equipment is rugged and can be 
knocked around, but is a trifle heavy 
to carry on a hot day, though light 
compared to the original mine detector. 
It also carries better at the side, with 
a strap through the convenient V- 
shaped channel pieces on the cover and 
slung over the opposite shoulder, than 
with the VA harness. Probably the ideal 
>olution would be a small r.f. unit 
operated with a single Minimax and 
two flashlight cells. If it would work! 



HEAT 

PHOTOS A through F of a dual rec- 
tifier tube were taken by means of 
the heat of the plates and filament. The 
apparatus in the large picture is part 
of a new technique known as t her mo- 
radiography developed by Dr. Franz 
Urbach of Eastman Kodak Labora- 
tories. 

The thin white sheet in front of the 
camera is coated with a phosphor which 
glows when struck by ultraviolet light. 
When heat is focused on the phosphor 
screen by the circular mirror, the effi- 
ciency of the phosphor in converting 
ultraviolet to visible light is decreased 
in proportion to the heat. Variations in 
heat show on the screen as shadows. 

The camera made the small photos 
with a duo-diode furnishing the heat. 
In photo A, the diode was not turned 
on. In photo B, an image was reflected 
to the screen by visible light. 

Photo C was taken when the filaments 
had just been turned on. Their hot ends, 
not shielded by the plates, are visible. 
With one plate carrying rated current, 
photo D was taken. In photo E both 
plates are energized. 

After the tube had been in action 
some time, the glass envelope absorbed 
enough heat to give off radiations of its 
own. Photo F shows the thermoradio- 
graph of the envelope. 

The process will be used for measur- 
ing heat and for determining the dis- 
tribution of heat over various types of 
surfaces. 

RADIO-ELECTRONICS for 
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These photos of a conventional d'jo-diode vacuum tube were taken thermorodiographicolly. 



www.americanradiohistorv.com 



Electronics 



27 



Twelve New Vacuum Tubes Introduced 



A NUMBER of new tubes, some 
of them especially slanted to 
television applications, have 
arrived on the market. Besides 
the television types, greatest interest is 
in miniatures and low-power, high- 
frequency, communications tubes. 

A complete line of tubes for replace- 
ment in television receivers has been 
announced by Sylvan ia. Made to more 
critical specifications than standard 
tubes, they are designed to reduce the 
number of television service calls now 
required for tube replacements. 

The marking "Television Tube" on 
the base (see photo 1 ) marks the new 
series, which will include the 1B3-GT, 
6AG5, 6AL5, 6BG6-G, 6 J 6, fititf-GT, 
7B4, 7B5, 7C5, 7F7, 7H7, 7N7, and 7Z4. 
Prices will be slight. y higher than for 
the corresponding tubes manufactured 
for broadcast use. 

Three new television tubes, an- 
nounced by Hytron, are the 6RQ0-GT 
(photo 2) , 25BQ6-GT and 1X2 (photo 
3). The BQ6 types are designed for 
horizontal deflection amplifiers in tele- 
vision receivers, and are constructed to 
withstand the high peak interelectrodc 
voltages found in these circuits. The 
plate is brought out through the top of 
the tube. The 6BQ6-GT has a (>.3-volt, 
1.2-ampere filament, while the 25BQ6- 
GT uses 0.3 ampere at 25 volts and is 
designed for sets with series-operated 
filaments. Other characteristics are 
identical. Tubes operate with 250 plate, 
150 screen, and — 22.5 grid volts. Plate 
current is 45 ma and transconductance 
5,500 umhos. 

The 1X2 is a miniature, filament-type 
rectifier designed to supply high voltage 
to the cathode-ray tube in sets using 
either r.f. or flyback power supplies. 
Filament current is 200 ma at 1.25 
volts, making it possible to operate the 
filament with r.f. current in power sup- 
plies designed for the purpose. Maxi- 
mum d.c, load current is 1 ma, and peak 
inverse voltage 15,000. The drop across 
the tube — measured at the near-peak 
current of 7 ma — is 100 volts. 

The 1UBG6-G (photo 4), announced 
hy the General Electric Co., is a beam- 
power amplifier tube designed for op- 
eration at high surge plate voltages for 
short periods. Its characteristics make 
it especially useful in horizontal deflec- 
tion circuits of larger television receiv- 
ers, and it may be used with picture 
tubes operating at voltages up to 10,- 
000, The 11>BG0-G operates with 500 
volts on the plate and d.c. plate current 
of 100 ma. Peak heater-cathode voltage 
is 250, with heater either positive or 
negative with respect to cathode. 

In the subminiatures, Raytheon an- 
nounces the 1AD4 (photo 5), a fila- 
lent- type pentode with performance 
approaching that of many heater- 
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Photos I, 2, 3, and A — Sylvania television tube, 

cathode types. This new tube has an 
average plate current of 3 ma at 45 
volts plate and screen supply. It is a 
sharp-cutoff pentode, shielded for r.f. 
applications, and has a transconduc- 
tance of 2,000 umhos. The filament 
draws 100 ma at 1.25 volts. 

Four new subminiatures, comprising 
a complete portable battery-receiver 
complement, have been issued by Syl- 
vania (photo 0). They include the 1AD5 
sharp-cutoff r.f. pentode, the 1E8 penta- 
grid converter, the 1T6 diode-pentode, 
and the 1AC5 output pentode. All fila- 
ments are rated at 1.25 volts and 40 
ma. Plate voltages can range from 30 
to 67.5. 

In the communications field we have 
the 57(53 (photo 7), an RCA tube, and 
the GL5670 (photo 8), put out by Gen- 
eral Electric, both low-pcwei tubes de- 
signed to operate at a plate voltage of 
300. The GL5670 is especially designed 
for dependability in applications where 
operation is intermittent and conditions 
are rugged, such as mobile communica- 
tions. The heater will stand a great 
number of off -on cycles. It is similar to 
the 2C51. 

The 5763 is a v.h.f. beam- power tube 
with a maximum plate dissipation of 12 
watts and is designed to operate up to 
175 mc with full input. Transconduc- 
tance is 7,000 umbos. It can deliver 
about 7 watts in class-C service at 50 
mc. It is also recommended as a fre- 
quency multiplier. It is recommended 
for low-power mobile and aircraft trans- 
mitters. When used in high-altitude air- 
craft, the No. 2 pin (no internal con- 
nection) should be removed from the 
socket to prevent arcs between plate 
and grid. Pins 1 and 3 respectively. 

A particularly interesting type is 
the RCA 5704 u.h.f, oscillator triode 
(photo 9), The unique appearance of 
this tube is due to the fact that its 
tuned circuits are integral with the 



Hytron 6BQ6-GT and 1X2, and G-E I9BG6-G. 
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Photo 5— IAD4.Photo6— IAD5, IE8, IT6, 1 ACS. 

tube itself. It has 
grid -cathode and 
grid-plate resona- 
tors within it. The 
screw on the side 
is for adjusting the 
frequency to 1,680 
mc, and the top pro- 
jection is the co- 
axial output ter- 
minal, inductively 
coupled to the plate 
resonator. This lit- 
tle oscillator is de- 
signed for radio- 
sonde and similar 
service. Photo 7— The 5763. 






Photos 8. 9— The GL-5670 and the 5794. 
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Photon court rati Vatpey Crystal Corp. 
This generator contains an ultroson'.c oscillator and amplifier. The transducer is a crystal. 



ULTRASONICS, formerly some- 
times called su person ics, is that 
branch of acoustics concerned 
with audio frequencies higher 
than the upper range of human hearing, 
that is, frequencies of 20,000 cycles and 
above. There is no generally accepted 
upper limit of the ultrasonic spectrum. 
The nature of the equipment employed 
is the sole determinant of the output 
frequency. 

Ultrasonic waves are usually pro- 
duced in one of two ways — with mag- 
netostrictors or quartz crystals, (There 
are many other possible, but less com- 
mon, met h o<is.) Fig, 1 is a diagram of a 
magnetostrictor. The principle on which 
it operates is that any magnetic rod or 
tube undergoes minute variations in 
length under the influence of a mag- 
netic field parallel to its long axis. This 
phenomenon of magnetostriction (also 
known as the Joule effect) is a reversi- 
ble one, therefore, such a metallic 
rod subjected to an alternating mag- 
netic field, will vibrate longitudinally 
(lengthen and shorten) and emit sound 
waves from its ends. Maximum power 
transfer occurs when the frequency of 
the alternating current is the same as 
the natural frequency of the rod, as 
might be expected. 

In the instrument shown in Fig. 1 the 
magnetic field is produced by the triode 
oscillator. The magnetic rod is placed 
in the tank circuit. The variable capaci- 
tor C permits tuning the oscillator fre- 
quency until it is the same as the nat- 
ural frequency of the rod. Best results 
are obtained when the rod is initially 
magnetized, because the change in 
length is greater for a given change in 
flux density than is the case with un- 
magnetized rods. This is the reason for 
the polarization (biasing) voltage fed 
to L. 

Various types of metals, such as 
nickel, monel metal, and invar, have 
been employed for the rod. Use of solid 
rods results in a low conversion factor 
of electrical to sound energy, because of 



the hysteresis and eddy-cur*ent losses. 
These can be reduced by ising a thin- 
wa'Ied, longitudinally split tube. 

The major limitation of the magne- 
tostriction oscillato" is that its upper 
frequency limit is restiicted by the low 
natural frequency of the rod. To obtain 
higher frequencies, shorter rods must 
be used. To generate ultrasonic waves 
having a frequency of 50,000 cycles, a 
nickel rod must be about 5 cm (2 
inches) long. Lengths shorter than this 
are both difficult to mount and difficult 
to excite. Somewhat higher frequencies 
may be attained by employing rods of 
different shapes. It is also possible to 
obtain higher frequencies by using har- 
monics of the rod's fundamental fre- 
quency. However, this is accompanied 
by a loss of power output. 

For these reasons, quartz-crystal os- 
cillators are used widely where higher- 
frequency ultrasonic waves are desired. 
Frequencies up to about 50 nic may be 
obtained with these instruments. This 
limit is due to the fact that there is a 
minimum thinness to which quartz crys- 
tals can be cut. The lower limit of 
quartz crystal oscillators is in the order 
of 50 kc because of the difficulty in se- 
curing and exciting thick crystal blocks. 
The natural frequency of any crystal 
depends upon the thickness and the par- 
ticular electrical axis used. Fig. 2 is the 
circuit diagram of a typical, commer- 
cially designed, quartz-crystal, ultra- 
sonic generator. The basic principle of 
operation is exactly the same as that 
of the crystal cutting heads used in mak- 
ing disc recordings. The alternating os- 
cillator output is applied to the quartz 
crystal, causing the latter to oscillate 
mechanically in step with the current 
alterations. The crystal is coupled to a 
metallic diaphragm from which the ul- 
trasonic waves are emitted. 

As can be seen in Fig. 2, the genera- 
tor is essentially a 6AG7, crystal-con- 
trolled, electron-coupled oscillator which 
is capacitance-coupled to a pair of par- 
allel-connected 807*s in the power out- 



Part XI — tltraso- 
nic waves destroy 
bacteria and help 
cancer sufferers 

By EUGENE J. THOMPSON 



put stage 1 . The electron-coupled oscil- 
lator, in which the screen-grid is used 
as the plate together with the cathode 
and the control grid to form a triode 
oscillator, is useful because it reduces 
the loading and coupling effects of the 
next stage. To shield the plate of the 
tube from the cathode and the control 
grid, the screen is operated at r.f. 
ground potential, putting the cathode 
and control grid above ground. The 
output from the plate is regulated by 
the changes of potential of the control 
grid and cathode. The effects of loading 
changes are not great because of the 
small effect which the plate voltage has 
on the plate current of screen -grid 
tubes, and because the plate is not itself 
in the oscillating circuit. 

The oscillator requires no tuning 
when used with crystals from 100 to 
800 kc. The crystal used for controlling 
the oscillator frequency is matched to 
the ultiasonic crystal within 0.1%. The 
load crystal can be coupled directly to 
the plate circuit with a step-up induct- 
ance or by a link and co-axial cable. 
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Fig. I — A simple magnetostriction oscillator. 
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Waves are propagated by crystal in oil bath. 

De-coupling is employed to prevent 
radiation through the power leads. The 
plate circuit of tho power output stage 
is tuneable and can be made to cover 
a wide frequency range with plug- in 
coils. 

The power output is between 50 and 
100 watts. This unit is essentially a 
low-power generator. Of course, higher* 
wattage instruments are possible — and 
available— depending on the require- 
ments of the use. . The instrument in 
Fig, 2 is designed for small all-around 
laboratory work by a reasonably intel- 
ligent technician. Because of its low 
power output, the danger of injury, 
which is encountered in higher-powered 
units, is not a problem. 

Although the many interesting phe- 
nomena observed with ultrasonic waves 
are due to their short wavelengths — 
which range roughly between 6 cm and 
2 x 10' 3 cm — the effects which they ex- 
ert are not directly related to fre- 
ouency. However, the biologic effects 
cannot be duplicated with audible sound 
frequencies, that is, longer wave- 
lengths. In general, the waves are prop- 
agated in a liquid medium, commonly 
oil (see photo of oil immersion jar) 
above. 

Ultrasonics ha> many applications, 
the best known of which is probably 
Sonar, the system of underwater direc- 
tion-finding employed in World War II 
to locate enemy ships. In Sonar equip- 
ment the ultrasonic waves are modified 
to make them directional. With two ex- 
ceptions, this is not the case in medical 
techniques. 

The main medical applications of 
ultrasonics are four: 

1. To paralyze or destroy bacteria. 
This property is used in sterilizing vac- 
cines and other biological products 
which are to be injected into the body. 
(Exactly how the waves destroy bac- 
teria is not known. A foremost theory 
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is that the troughs and crests of the 
very short waves set up areas which 
vary greatly in their pressures, very 
close to one another. This is thought 
literally to tear the bacteria apart. An- 
other theory is that bacteria get 
trapped in cavities formed in the liquid 
by the enormous pressure differential 
between the troughs and crests of the 
waves. The gases in the liquid migrate 
to these low-pressure areas, forming 
submicroscopic bubbles in the bacteria 
which cause them to burst.) 

2. To break up crystals of such prep- 
arations as the sulfa drugs, thereby 
increasing the surface area, and mak- 
ing them more effective. 

Ultrasonic waves focused with quartz 
crystals generate enormous amounts of 
heat at the focal point of the sound 
beams. This has given rise to two addi- 
tional applications: 

3. Diathermy. As pointed out in a 
previous article, the object of diathermy 
equipment is to get the heat into the 
deeper tissues of the body where the 
treatment is desired. This can be done 
by setting the focal point of the ultra- 
sonic equipment so that it is within the 
tissues. 

4. Cancer treatment. This is an ap- 
plication which is now under intensive 



THE Tele-Magnet, manufactured by 
Mohawk Business Machine Corp., 
New York, is the newest electronic tele- 
phone message recorder. It is auto- 
matically operated by an incoming 
telephone call in the absence of the 
subscriber. The ringing signal causes a 
magnet to raise the telephone handset. 
A phonograph record answers the call, 
giving the name and address of the 
company. It also informs the calling 
party that he has 30 seconds to record 
his message. (Thirty seconds has been 
found sufficient for most phone mes- 
sages, but this time can be increased 
if desired.) 

When the owner returns, he can tell 
at a glance how many messages have 
been recorded, switch on the wire re- 
corder, and listen to them at his con- 
venience. The voice is reproduced by a 
loudspeaker built into the metal cab- 
inet. 

The wire recorder has a capacity of 



investigation. The proponents of ultra- 
sonics believe that it is superior to 
radium or x-ray treatments because the 
latter cannot be focused to any great 
extent and hence destroy healthy as 
well as cancerous tissue. 

At any rate, the unique properties 
of ultrasonic waves are a certain guar- 
antee that they will probably not only 
be used more extensively in medical ap- 
plications of increasing scope, but will 
also be retained for their present appli- 
cations, as well as find many uses in 
the industrial field. 




Crystal transducers may be used up to 50 mc 
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seventy-two 30-second phone messages. 
The device employs 10 tubes. A jack is 
provided for plugging in a separate 
microphone for general recording pur- 
poses. The phonograph record may be 
changed as often as the owner may 
desire. 

The Tele-Magnet can be manually 
operated as a straight wire recorder 
and may be used for recording both 
sides of a telephone conversation. 





Fig. 2 — A larger ultrasonic generator using a quartz crystal ta produce the vibrations. 

Xew Telephone Recorder 
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By JESSE DILSON* 



THE best answer to the question, 
■'What's new in television ? ,r is 
"interearrier modulation." A num- 
ber of manufacturers have already 
produced receivers using the system 
and it may soon dominate the market. 

Actually, the basic idea of interear- 
rier modulation is simple. The new sys- 
tem is contrasted in the block diagrams 
of Fig. 1 with the orthodox television 
setup. The conventional receiver of Fig. 
I -a has only one stage in which the 
sound carrier and video carrier co-exist 
— the r.f. section. After conversion to 
the intermediate frequencies, the two 
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Fig. 1 — Interearrier and standard contrasted. 

i.f. carriers — the sound frequency- 
modulated, and the video amplitude- 
modulated — are separated and amplified 
in different i.f. amplifier strips, and 
each is demodulated by its own detec- 
tor, the video signal passing on to the 
video amplifier and then to the picture 
tube while the audio signal passes on 
to the audio amplifier. 

In the interearrier system (see Fig. 
1-b) the two carriers go along together 
as far as the video amplifier, and 
it is not until this stage that the 
two are separated. To begin with, the 
sound and picture carriers are broad- 
vast from the transmitter with the cen- 
ter frequency of the sound carrier 
higher than the video carrier frequency 
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by 4.5 me. Both are picked up by the 
receiver antenna, and both are ampli- 
fied in the r.f. section. The unmodu- 
lated signal of the local oscillator beats 
with both carriers to produce a fre- 
quency-modulated sound i.f. of 21.25 
mc and an amplitude-modulated picture 

1. f. of 25.75 mc, with the difference in 
frequency of 4.5 mc still maintained. 
Hoth these i.f. signals pass through a 
com nnni i.f. amplifier. 

The diode detector following the i.f. 
amplifier demodulates the picture i.f. 
signal in the usual way, producing a 
video signal. It acts like the first 
detector in a superheterodyne to give 
ia its output a beat frequency of 
4.5 mc. This 4.5-mc signal is frequency- 
modulated, varying around its center 
frequency in exactly the same way as 
the original sound carrier. It is this 
signal which in the interearrier system 
enters the sound detector. 

The 4.5-mc signal is prevented from 
carrying the full amplitude changes of 
the picture i.f. hy attenuating the 21.25- 
mc sound i.f. signal to a level which 
makes it small in comparison with the 
amplitude of the picture i.f. It has been 
found that best reception is obtained 
with the i.f. passband as shown in Fig. 

2, with the response in the neighbor- 
hood of the sound i.f. center frequency 
at not more than 10<# of the level at 
the picture i.f. carrier. Furthermore, 
as Fig. 2-b shows, this curve should 
be reasonably flat 100 kc either side of 
the 21.25mc point. If this condition 
were not met, the diode detector would 
work as a slope detector, partially de- 
modulating the sound frequency varia- 
tions into a signal which would be am- 
plified in the video amplifier and passed 



on to the picture tube as interference. 
An absorption trap, tuned to a point 
slightly above the 21.25-mc region, acts 
to depress the curve to produce the 
"shelf" shown in the curve of Fig. 2-b. 

Why the amplitude modulations of 
the 4.5-mc signal will be negligibly 
small if the sound i.f. level is properly 




2L25MC 25.75MC 
Fig. 2 — I.I. responses of two receiver types. 

attenuated, can be explained with the 
help of Fig. 3. If two unmodulated 
waves A and B of unequal frequencies 
are mixed, at some moment the two 
will be in phase and reinforce each 
other, and at another moment they will 
be out of step and oppose each other. 
If the amplitude of B is small com- 
pared with that of .4. a wave C will 
result — that is, an amplitude-modulated 
carrier whose envelope is a wave with 
the small amplitude of B and with a 
frequency equal to the difference in 
frequency between .4 and /?. Now, if 
wave A should change in amplitude, 
the amplitude variations in C will re- 
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Fig. A — A schematic of the sound and video detectors of one typical intercarrier receiver. 



main much the same as before, provided 
A 4 is always large compared to 

if /> is frequency-modulated, the en- 
velope of C will vary in frequency ex- 
actly to the extent that // varies, since 
the frequency of C is equal, at any 
moment, to the difference between the 
frequencies of .4 and IS at that same 
moment. In this example A represents 
the picture i.f. signal, /> the sound i.f. 
signal, and the envelope of C the 4,5-mc 
signal. After detection, then, the 4.5-mc 
signal will have small variations in 
amplitude, but will change in frequency 
as fully as the sound i.f. signal changes. 

To step up this weak signal to the 
point where it can properly drive the 
sound detector, it must be amplified. 
This is done by the 4.5-mc amplifier 
shown in the block diagram of Fig, 1. 
The amplifier has a limiter action 
which keeps the 4.5-mc level constant 
despite change.* in amplification of the 
i.f. stages caused by the operator's 
manipulation of the contrast control. 
Since the 4,5-mc signal is carried 
through the video amplifier, it will ap- 
pear on the grid of the picture tube, 
causing an interference pattern, unless 
it is eliminated. A trap between the 
video amplifier and the picture tube 
does the job effectively. 

The schematic diagram of Fig, 4 
shows in some detail the setup of cir- 
cuits following the last i.f, amplifier in 
a typical intercarrier receiver. The 
resonant circuit on C! and Ll is the 
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Fig, 3 — How AM is removed from sound signal. 

absorption trap already mentioned 
which is tuned to the 21.25-mc sound 

1. f, and which is designed to shape the 
low shelf in the response curve of Fig. 

2, The output of the video amplifier is 
the point of separation of sound and 
video. The series circuit of C2 and L2 
is across the ent re plate load of the 
video amplifier tube; and with L ad- 
justed so that th«' two resonate at 4.5 
mc, the 4.5-mc voltage output of the 
video amplifiei fed to the picture- tube 
cathode is too wt»ak to appear in the 
screened image. Although the 4.5-mc 
voltage across-, both C2 and L2 is low, 
the drop across L2 alone is relatively 
large for that frequency. This voltage 
is strengthened in the 4.5-mc amplifier, 
and is demodulated by the ratio detec- 
tor. 

Alignment of the intercarrier re- 
ceiver differs in only a few details from 
that of the orthodox television set. I.f. 
stages are stagger-tuned in much the 
same way as in the conventional re- 
ceiver. Sound traps in both receivers 
are tuned to the same frequency and 
can be aligned in like manner. The 4.5- 
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mc trap and the tuned circuits of the 
ratio detector can be simultaneously 
set by feeding an unmodulated 4.5-mc 
signal to the grid of the video amplifier, 
hooking a vacuum-tube voltmeter from 
point A in Fig, 4 to ground with one 
end of C4 temporarily disconnected, 
and tuning L2, L'5, and L4 for maxi- 
mum reading on the meter, 

A glance at the block diagrams of 
Fig, 1 shows one very obvious advan- 
tage — economy. With no sound i.f. strip 
necessary, the manufacturer — and, of 
course, the public- --is saved the price of 
three tubes together with their circuit 
components. This also saves the serv- 
ice technician trouble. There is no sound 
i.f, to align. 

Oscillator drift, which in the con- 
ventional television set means poor 
sound, is no problem in the intercarrier 
system. With the 4.5-mc difference be- 
tween sound and picture carriers fixed 
at the transmitter, the sound signal 
entering the ratio detector is always 
at that frequency, regardless of oscil- 
lator variations. If the oscillator should 
shift, both sound and picture i.f*s will 
change by the same amount, and the 
4.5-mc difference between the two will 
remain unchanged. Klaborate circuits 
to keep the oscillator stable are un- 
necessary. 

This fact is also responsible for the 
absence of a fine tuning control on 
intercarrier receivers. This control, 
which in conventional receivers consists 
of a small variable capacitor in the 
oscillator tuned circuit, is needed to 
correct for the shifting in the sound 
i.f. carrier encountered in switching 
from one channel to another. In the 
intercarrier receiver, such a control is 
generally superfluous. 

On the other side of the ledger are 
these drawbacks: For one thing. 100'', 
modulation of the picture carrier causes 
it to disappear momentarily. Of course, 
with the absence of one of the two 
heterodyning carriers, the 4.5-mc sound 
signal vanishes, and with it the sound. 
Suppose, in a televised scene, one very 



bright point — say, a spangle on a per- 
former's dress — appears. The video sig- 
nal corresponding to that point would 
be almost zero, as shown by A in Fig. 
5, which shows the r.f. video carrier. 
And at that point, the amplitude of the 
carrier is practically zero. Such a 
bright point is likely to persist in the 
televised scene for at least several sec- 
onds. If the sound disappears and re- 
appears once per frame, that is, once 
every second, (50-cycle hum may be 
heard in the speaker. 

Then there is the problem of phase 
modulation at the television transmit- 
ter. Unless special precautions are 
taken, the phase of the video carrier is 
likely to be modulated along with it> 
amplitude. The 4.5-mc signal is sure t" 
be similarly affected and to be demodu- 
lated into sound interferences. 

The solution to these difficulties is 
in the hands of the broadcaster. The 
first, of course, can be prevented by 
proper monitoring, so that the carrier 




Fig. 5 — Zero video modulation blanks sound. 

amplitude may not be allowed to fall 
below 10' t of its maximum (peak of 
the sync pulse) value. Prevention of 
the second is a matter of adding *he 
proper equipment to the transmitter. 
It has been found that the components 
of the video signal within the audible 
range are much reduced in strength, 
and that therefore phase shifts of up 
to 15 to 20 degrees can be tolerated 
by the intercarrier receiver. That nei- 
ther of these problems is serious is 
shown by the ever-increasing number 
of intercarrier receivers on the market. 
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TELEVISION TRANSCRIPTIONS 




Teletranscriptions add variety to pro- 
grams of stations outside relay network 

By RICARDO MUNIZ* 



Fig. I — Photographing the monitor. Edge of 
a monitor tube may be seen in the rear rack. 

FOR greatest economy in network 
telecasting, each station in a net- 
work must Ik? supplied with the 
program originating at the main 
studio. At present, co-axial and micro- 
wave links do not provide adequate 
service for the major television net- 
works. The networks have solved this 
problem by recording studio programs 
on film. This film, together with its 
accompanying sound, is sent by air ex- 
i press to each network affiliate who 
[does not get service from the co-ax and 
microwave relay routes. 

Even where an electronic link is 
available to a network affiliate, it is 
often desirable to use film teletranscrip- 
tions either because the cost of co-ax 
service is very much higher than that 
of film, or because of the flexibility of 
programming possible with film. 

Film makes it possible for a station 
to rebroadcast transcriptions of many 
programs otherwise unavailable to it, 
as in cases where the desired program 
takes place either on some other net- 
work or at some impractical time on 
its own network. 

At Du Mont we have been working 
on the problem of recording television 
programs on film for a good many 
years. I shall outline the path followed 
and the general results which have 
been achieved, as well as how the sys- 
tem is now being used. 

The first attempts at recording tele- 
vision programs on film were made with 
a standard silent, 16-mm spring-wound 
camera operating at 16 frames per sec- 
ond. With the low light intensity of 
early television monitors, it was neces- 
sary to use the fastest film emulsion 
available at that time( approximately 
100 Weston). The nonsynchronous ac- 
tion of the camera, combined with the 
synchronous 30-frame-per-second tele- 
vision image, resulted in a film tran- 
scription which contained banding or 

*bivinion Manager. Television Receiver Mfir. 
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horizontal lines of over- and under- 
exposure caused by the uneven match- 
ing of the odd and even television 
fields recorded on each frame of the 
film. 

Next we tried running the camera 
at 15 frames per second with a syn- 
chronous motor. This eliminated the 
banding, and recorded every "other" 
frame of the television transmission, 
thus reducing the resolution or defini- 
tion to one-half of the transmitted 
image. It was still impossible to record 
the accompanying sound track on the 
film, since it normally requires 24 
frames per second speed. 

At this stage it became obvious that 
for commercial utilization, recordings 
of the 30-frame-per-second television 
picture would have to be made at 24 
frames per second, so that the 16-mm 
film could be projected either in a con- 
ventional sound projector for direct 
viewing or a standard projector for 
television rebroadcasting. 

In the next model, the original cam- 
era shutter was replaced by a 72-degree 
closed shutter, and the pull-down was 
accelerated to approximately 42 degrees 
so that it would occur when the shutter 
was closed. The camera mechanism was 




Fig. 2 — Example of poor linearity. The circle 
may be distorted horizontally or vertically. 

not otherwise altered, nor was the oper- 
ating speed. This model eliminated the 
recording of f> frames per second of 
the 30-frame television picture during 
the camera pull-down time and recorded 
the television image at the standard 
sound film speed of 24 frames. 

This model was a decided advance, 
but left much to be desired in the 
motion and steadiness of the resulting 
images. 



It was then decided to turn the build- 
ing of a commercial camera over to the 
Eastman Kodak Company. The result- 
ing cameras are shown in Fig. 1, which 
also illustrate the setup for recording 
the television picture on film. It will 
be noted that the camera is focused 
upon the screen of a cathode- ray tube 
located in a rack-and-panel mounted 
picture monitor. It is on the screen of 
this tube that the television image ap- 
pears and from which it is photo- 
graphed. 

Recording equipment 

For continuous recording of tele- 
vision programs on film, it is desirable 
to employ a double system of operation 
which uses two recording channels. 
Each of these is composed of one spe- 
cially designed television monitor, 
which reproduces the television picture, 
one picture recording camera, and one 
sound-on-film recording camera. The 
sound and picture cameras should be 
capable of operating 1,200-foot maga- 
zines. These provide 35 minutes of re- 
cording time and make the system move 
convenient for continuous recording. A 
desirable accessory is a high-quality 
receiver for recording otT-t he-air pro- 
grams. 

The television picture monitor, from 
which the image is photographed, must 
be provided with the composite tele- 
vision signal taken from the main pro- 
gram bus of the broadcasting station. 
Picture quality is maximum at this 
point. The signal from the telecaster's 
program bus as well as the air signal 
are generally led into a patch panel on 
the monitor console which is also pro- 
vided with a sync stretcher (see Radio- 
ElectroKICS, March, 1949, page 24 ) 
and a stabilizing amplifier. The record- 
ing operator thus is able to switch in- 
stantly to any combination of line or 
air signals desired. A similar arrange- 
ment is used for the sound recording 
cameras. 



Monitor problems 

To record top-quality pictures on 
film, the monitor picture must be per- 
fectly steady in every phase of its 
operation. The monitor is therefore de- 
signed to eliminate — as far as possible 
— any and all possible fluctuations in 
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either picture size, brilliance, linearity, 
or position. To assure this, the high 
voltage is supplied from a heavily regu- 
lated .power supply. The cathode-ray 
tube has a special screen material of 
a very fine grain, and is operated at 
a voltage high enough to reduce to a 
minimum the spot size of the electronic 
beam. This provides the maximum pos- 
sible resolution of the picture provided 
by the program >us. 

Linearity 

Obviously the linearity of the pic- 
ture recorded on the film must be as 
nearly perfect as possible. The film 
will be used by the various affiliates 
of the network throughout the country, 
and any nonlinearity in the picture will 
be reproduced. It is also important that 
the linearity adjustment of both moni- 
tors be identical to eliminate any dif- 
ferences in picture linearity as the film 
from one camera is flashed to the film 
from the other camera every half hour 
or so to make a continuous recording. 
Effects of poor linearity can be spotted 
very quickly on a test-pattern trans- 
mission. This is illustrated in the test 
pattern of Fig. 2, where the per feet 
circle of the normal test pattern is seen 
as the distorted oval shape produced 
by poor linearity in the horizontal or 
vertical directions. 

A very important factor in producing 
commercial-quality results in teletran- 
scriptions is the ise of a gmnnm control 
(which controls the gray scale in the 
electronic picture) to match the char- 
acteristics of the film being used. Fail- 
ure to exercise the utmost care in mak- 
ing this adjustment will result in pic- 
tures with a contrast range which may 
produce either washed-out pictures on 
the home receiver or images consisting 
essentially of chalk and soot. The re- 
cording operator's maximum skill is 
called upon here. A picture with too 
much contrast is compared in Fig. :\ 
with a television image of normal con- 
trast. 

For high quality a positive picture 
is used on the monitor; however, a 
negative picture which reduces proc- 
essing time — where that is an essential 
factor— can be produced. In using a 
negative picture on the monitor, a re- 
verse blanking signal must be generated 
to hide the return trace lines which 
otherwise would be visible in the 
recorded picture. To reduce optical 
distortion to a minimum, a 12-inch 
cathode-ray tube is used, but the pic- 
ture is held to (> by 8 inches and located 
near the central and relatively flat 
portion of the tube face. This tube is 
customarily operated at 25,000 volts, 
for maximum resolving power. 

The highlight intensity available 
from the cathode-ray tubes in our pres- 
ent television monitors is approxi- 
mately 150 foot-lamberts. This makes it 
possible to employ a slow, positive type 
of film stock with a Weston rating of 
about 1, if the motion picture camera 
has a lens aperture of f2. 
Operating the equipment 

The picture and sound cameras in 
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the channel being used are started 
simultaneously by a relay system. Syn- 
chronous motors drive both units, 
thereby locking together the separate 
picture and sound recordings. Ten sec- 
onds after starting, both films are 
fogged by "bloop" lights, thereby pro- 
viding time-registration for making the 
final composite print. 

If both the recording equipment and 
the station are located on the same 
power line, the camera and the tele- 
vision transmitter will run synchro- 
nously. If they are not, there will be 
a tendency for the lap-dissolve regions 
on the recorded image to creep up and 
down at the rate of the difference fre- 
quency between the 60-cyele supply 
driving the transmitter and that driv- 
ing the camera. A critical adjustment 
of shutter angles will eliminate band- 
ing movements. 



Choice of technique 

The reader may wonder why direct 




image on the 35-mm film, on which 
both the picture and sound are recorded 
simultaneously. From the camera the 
film is fed directly into a rapid process- 
ing machine, where it is developed, 
fixed, washed, dried, and then fed di- 
rectly into the projection booth of the 
theater, all in a minute or less from 
the time of exposure. It is then pro- 
jected on the theater's screen in the 
conventional manner. 

Use of teletranscription 

Teletranscriptions are now being 
used by transcription affiliates of the 
Du Mont Network in Detroit, Cleveland, 
Los Angeles, Albuquerque, Houston, 
San Francisco, Seattle, St. Louis, Bal- 
timore, Salt Lake City, Atlanta, Buf- 
falo, New Orleans, Philadelphia, Syra- 
cuse, Erie, Dayton. Cincinnati, Mem- 
phis, Boston, Milwaukee, Washington, 
and Miami. These recordings include 
both studio programs and sports tele- 
transcribed at Station WABD in New 




Fig, 3 — Too much contrast causes effect at 
film recordings of the actual studio 
programs are not made instead of pho- 
tographing the image on the cathode- 
ray tube monitor. Obviously, many of 
the critical factors encountered in re- 
cording from the monitor would thus 
be eliminated. 

You have but to visit a telecasting 
station in operation to appreciate the 
reason for this choice of technique. In 
the program control room, you see 
lined up before the console operator 
three or four different images from the 
cameras in operation in his studio. The 
cameramen endeavor to keep a picture 
of air quality on each camera according 
to the prearranged schedule at rehear- 
sal. 

The program director decides which 
of these pictures shall go on the air 
at a given moment, in effect, editing the 
program material as he goes along, so 
that the program as it goes on the air 
will show different camera angles, dif- 
ferent viewpoints, and the like, and 
will, in general, be a finished, well- 
rounded pioduct in comparison to any 
individual recording which could be 
made with a single camera operating 
continuously in the studo. 

Theater television 

A modification of the system, using 
35-mm equipment, has been applied to 
theater television. A negative picture 
i.- produced on the cathode-ray tube, 
resulting in a positive photographic 



left. Compare with normal contrast at right, 
York City, and flown to the transcrip- 
tion affiliates according to prearranged 
schedules. 

Utilization 

The teletranscriptions have also 
proven invaluable in gradually improv- 
ing thes skill of cameramen, program 
directors, and engineers. Each tele- 
transcription is shown at least once to 
the cameramen who participated in the 
program, their program directors, and 
the operating engineers of the station. 
At this time, errors in dramatic or 
technical presentation can be noted. As 
their origin is identified, an opportunity 
is provided for constant improvement 
in programs and telecasting quality. 
Such improvement would otherwise 
have been impossible, since it is not 
practical for any one member of the 
team to view the on-the-air results of 
their combined efforts, except by tele- 
transcription. 

Incidentally, the teletranscription 
represents a legal record of what went 
on the air and might thus conceivably 
be useful as a legal document. 

The author wishes to acknowledge the 
most active cooperation of Harry C. 
Milholland, Manager of the Teletran- 
scription Department of the Allen B. 
Du Mont Laboratories, Inc.: of Com- 
mander Mortimer Loewi. Division Man- 
ager of the Telecasting Network Divi- 
sion of this company: and Dr. T. T. 
Goldsmith, Jr., who directed the re- 
search on the teletranscription project. 
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Simplified version of the Voriotenno described in lost month's orticle. The Inductive Tronspole Voriotenno introduces some new principles. 

THE TRANSPOLE VARIOTENM 



By HUGO GERNSBACK 



I N the last issue I described in detail 
I two indoor television antennas which 
I I recently designed. The article con- 
1 eluded with the Transpole Vario- 
tenna which used %-inch-thick alumi- 
num loops. As it is difficult to bend such 
heavy stock, unless one has access to 
a machine shop, I developed a simple 
model anyone can make at a cost that 
should not exceed $2. 

The photograph shows in detail the 
appearance of this model. Its only 
drawback is that it admittedly does not 
make as good an appearance as the one 
illustrated on page 28 of the August 
issue. 

Fig. 1 shows construction details of 
a simple version of the improved Trans- 
pole Variotenna. For the two metal 
loops, one fixed and one movable, 9 feet 
of stiff brass strip about 3 4 by .032 inch 
(No. 20 A.W.G.) is required. The up- 
right support is a 17^ inch length of 
wooden dowel having a %-inch diame- 
ter. The wooden base is 6 inches in 
diameter and 1% inches high. 



Part II — Later models of the new 
television antenna are shown here 



The outer (stationary) loop is sup- 
ported on the top of the dowel by a 
short length of Lucite or polystyrene 
rod, \ inch in diameter and % inch 
long, drilled and tapped for two 4-36 
machine screws which pass through 
two holes drilled in the outer metal 
strip. A hole is drilled in the center of 
the Lucite to admit a small nail which 
serves as a bearing for the inner ro- 
tatable loop, a suitable hole being 
drilled in the center of the inner loop 
at the top for the purpose. 

The two lower ends of the inner mov- 
able loop are mounted on a 1 *4 x 2*4- 
inch piece of 3/32-inch Micarta (or 
Lucite), drilled for two 4-36 machine 
screws on each side, as illustrated. A 
large hole is drilled in the center of the 
Micarta strip to allow free rotation 
about the dowel. 

The free lower ends of the outer fixed 
loop are held in place by two strips of 
Micarta, 3 32 inch thick, and l x k x 2 V* 
inches in size. Two holes are drilled 
through either side of the two Micarta 
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Fig. I — Construction details of voriotenno. 
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strips, so that long 4-36 machine screws 
can be passed through them to clamp 
the metal strip ends, and also to furnish 
terminals (extra units and washers) 
to which connection may be made. A 
wood screw and washer is fastened to 
the wood dowel stick, the screw being 
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Fig, 2 — The connections are os shown above. 

passed between the two Micarta strips 
so that they cannot turn. 

It being undesirable to bring one's 
hand too close to the inner movable 
loop to rotate it, fit a Micarta or Lucite 
handle to the support of the movable 
loop, as the photo shows. This handle 
is fastened on the two 4-36 screws 
clamping the metal loop to the Micarta 
support strip. 

The spacing hetween the two metal 
loops should be Vjj inch, the space be- 
tween the fixed and rotor loops at the 
base being regulated by a couple of 
hrads driven into the dowel stick. 

The diagram of connections for the 
antenna is shown in Fig, 2, The leads 
from the TV set are connected to oppo- 
site ends of the inner and outer loops, 
as shown. This is the Transpole hookup. 
The remaining free ends of the two 
loops are connected to a shorting 
switch, as shown in the diagram. The 
lead wire used to make the connections 
to the loops and the switch, and also to 
the two terminal posts, should be flex- 
ible insulated stranded wire. 

Keep leads short! It is best to drill 
two holes in the base to accommodate 
two Lucite tubes and to pass the an- 
tenna leads through these. The two 
spring binding posts are best mounted 
on a piece of Lucite or Micarta, 

On the Yariotenna the four lower 
ends of the ribbons are the hot points. 
Placing your hands or arm inside the 
loops may throw out the television im- 
age entirely. 

In tuning, it will be found that there 
is usually one best position for a given 
station. The switch also is important 
because on some stations reception will 
be much improved in one position or the 
other. 

Inductive transpole variotennct 

A somewhat different Variotenna 
also has given excellent results, perhaps 
even a little better than the two Vario- 
tennas described before. 

SEPTEMBER 1949 



The principle remains the same, ex- 
cept that the inner, variable loop is no 
longer a single conductor, but is formed 
of two separate spiral brass coils, each 
mounted in a semicircle as the photo 
shows. The two sections, therefore, 
form almost a complete circle. The di- 
ameter of the coils is approximately 
3 i inch, and the turns are spaced M 
inch. Each coil contains im feet of 
No. 10 A.W.G, hard brass wire. This 
is a very heavy wire, and a machine 
shop (or a lathe) is needed to wind 
the coils. Use a ',4 -inch spacer to keep 
the turns apart when winding. 

The inner loop, made up of the two 
coils, is supported at top and bottom 
by passing the coils through a vertical 
Lucite tube measuring 1 inch in diame- 
ter and 18% inches long. This tube 
turns to rotate the inner loop. 

There is also a horizontal supporting 
rod ( 5 6-inch Lucite, 17 Ms inches long) 
which supports the ends of the two 
coils. A switch in the center of the 
Lucite tube shorts or opens the Trans- 
pole connection, as shown in the con- 
necting diagram (Fig. ,'}). 

Like the other models the rotatable 
double loop swings around its center. 
It can he carefully adjusted by a small 
Lucite handle attached to the large Lu- 
cite tube. A ^-inch-diameter Lucite 
rod, inches long, supports the top 

Lucite cross bar (2 a 4 inches long x % 
inch wide x % inch thick) to which 




NO CONNECTIONS 

Fig. 3 — Wiring for the Inductive Tronspole, 

the stationary loop is fastened. A pin 
or bearing is fitted in the crossbar and 
also the base, on which the central Lu- 
cite tube turns. 

The connecting wires from the two 
sections of the loops are cemented to 
the central horizontal rod, and then are 
conducted through the main Lucite tube 
to the base of the antenna, where they 
are connected to the flat lead-in. 

Encircling the rotor loop is a flat 
strip of No, 20 A.\\\(i. brass 1 inch 
wide and 18 Mi inches in diameter. This 
strip is attached to Lucite insulators 
mounted on the wooden base. 

It should be noted that #o electrical 
connection* arc matte to the outer loop. 
The two sections u f the rotor loop end 
in screw connections mounted on Lucite 
pieces, which in turn are secured with 
machine screws to the horizontal rod. 

This antenna worked veiy well when 
tried in a number of poor locations in 
New York, In many cases it was not 
only possihle to bring in stations nor- 
mally difficult to get on an indoor an- 



tenna, but "snow" and "ghosts'* could 
be eliminated readily, 

A model of this Variotenna was 
tested by Messrs. Matthew Mandl and 
Edward Noll of Temple University, 
In Mr. Mandl's report he said: 

I have just completed checks on 
your new indoor loop antenna 
[the one illustrated in Fig. :J] 
and find it has characteristics 
which differ materially from your 
original one [that of Fig. 1 and 
its counterpart in the August is- 
sue]. The first thing I noticed 
was that untsinntm pickup for 
the antenna is from the ends of 
the loops— (tud not broadside, 
[See Fig. 4,] This type of pick- 
up is the same as that procured 
from the ordinary loop atitenna 
in a table radio — with the edge 
of the flat loop pointed toward 
the station. It is also similar to 
the way direct ion -finding anten- 
nas work. 

With your first antenna [Fig. 
1] it was difficult to assign a pat- 
tern configuration to it because 
the two loops were positioned in 
various ways for different sta- 
tions. With the present one, how- 
ever, the pattern characteristics 
are pretty definite. 

I also found that on the low- 
frequency channels the antenna 
worked best when the inner 
[rotor] loop was displaced slight- 
ly in plane from the outer. That 
is to say, I had to turn the inner 
loop about 5 degrees with respect 
to the outer for maximum pickup. 
Orientation was rather critical, 
and in the same general plane 
anywhere within the room. This 
would indicate that the antenna 
is less susceptible to room reflec- 
tions than others would he. 

On the higher channels I found 
that best reception was when both 
inner and outer loops were in the 
same plane. 

With respect to gain, I would 
say that it is very good and about 
equal to your former antenna — 
though it seems that there is a 
slight gain increase with this 
antenna on the lower channels. 
The only problem with this antenna 
is that it is difficult to construct in its 
present design. Perhaps other experi- 
menters will be able to simplify it. 

It should be noted that in this par- 
ticular model // is absolutely neeessunj 
that the four eonncrf ioits be in the hor- 
izontal plane. If the antenna is turned 
around so that the connections are tup 
and bottom, it will work poorly. 

I *li<m!d be \vr\ happy to hear from 
lhii»r who have tried the various moil- 
eU of the Tran»|Mil<* \ nrinteiiua. 




Fig, 4 — Inductive Transpole field pottern. 
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Citizens Band Opened To 
Public for Regular Use 

A survey of the new rules governing 

460-470-mc operation and equipment By JULIAN P. FRERET 



DO you want to chat with your 
neighbor down the street, or 
operate a model airplane by re- 
mote control, or open your ga- 
r afire doors without fretting out of the 
car? The Federal Communications Com- 
mission has just "taken the wraps off" 
the citizens band, providing for these 
and other uses on a regular basis. In 
the past, transmitters designed for the 
4 fiO- 4 70- megacycle band were author- 
ize I only under rules governing ex- 
perimental radio stations, and were 
accorded "experimental" status, Now 
new revised regulations have been is- 
sued for stations in the citizens radio 
service and a simplified application 
form adopted. 

Under the new rules, which went 
into effect June 1, applicants may re- 
quest permission to construct and op- 
erate a station in the citizens radio 
service, without making the showings 
required for a general program of ra- 
dio experimentation. In simplest terms, 
this may mean the difference between 
getting a license quickly and expedi- 
tiously and the comparatively complex 
requirement* heretofore in effect; it 
might even mean the difference between 
getting a license and not getting one. 

The new regulations will remain valid 
until modified or amended by the Com- 
munications Commission. No significant 
modifications for the 4«i0-470-megacycle 
band are now contemplated. The new 
application form (a single card instead 
of the multipaged form in use when all 
stations in the band were classified as 
"ex peri men tal M under the old rules) be- 
came effective simultaneously with the 
revised rule<. These new rules have 
been designated Part lit of the FCC's 
regular series of regulations. 

Although several features of the old 
procedures have been retained in Part 
10, many changes have been made. The 
most signifi -ant departure from the old 
method of license application is in the 
streamlined handling of requests to use 
ttjltc-approwfl equipment (transmitters 
which have been tested and approved 
by the FCC). It is still necessary to 



receive a '* const ruction permit" as well 
as a station license, but for type-ap- 
proved equipment the single application 
card is sufficient for the issuance of a 
license. Operators using type-approved 
equipment receive class- A licenses. If 
the applicant has constructed his own 
transmitter or modified one originally 
designed for other purposes, it is classi- 
fied as composite. Operators of this type 
of equipment receive class- B licenses. 

For the issuance of a class- 1> license 
permitting operation of composite 
equipment, a person must file a copy 
of FCC Forms 505 and 40;? and a 
"technical showing" (including meas- 
urements and data purporting to show 
that his composite equipment is capable 
of strict compliance with the technical 
requirements — especially as concerns 
frequency deviation — of the citizens 
Radio Hules). If the technical showing 
is approved by the Commission and the 
station license issued, no additional 
commercial or other operator's license 
is required for a citizens radio station 
not using manually operated radio- 
telegraphy. That is, no other license is 
required for the actual operation,, i.e., 
communication and use of the station. 

Adjustment of any citizens band 
transmitter, which affects the output 
characteristics, such as frequency, per- 
centage of modulation, etc., must be 
made by or under the supervision of 
the holder of a first- or second-class 
commercial radiotelephone or radio- 
telegraph operator's license. The pur- 
pose of this is fairly obvious: an un- 
skilled person may use his set for the 
purpose intended, provided he does not 
manipulate its controls in such manner 
as to put ft out of the frequency bund, 
overmodu'ate it or e*" i n injure himself 
bv electrical shock. ThU provision of 
the citizens rules is designed to insure 
in a measure that the equipment will 
lie operated according to the rules. Note 
also that only a licensed commercial 
operator can service citizens band 
transmitters or transceivers. 

Users of transmitters which have 
heen tested and type-approved by the 



FCC need not worry about adjustment 
or misadjustment of their apparatus. 
One of the conditions under which a 
certificate of type approval is issued 
is that the set be sufficiently tamper- 
proof to prevent its being operated in 
violation of the engineering rules for 
the service. So far, only one set has 
been approved — that manufactured by 
the Citizens Radio Company of Cleve- 
land — but more are expected as the 
citizens band conies into general use. 
In time to come, the average radio 
fan will no doubt be able to buy an ap- 
proved transceiver in any department 
or sporting goods store. 

A mobile service 

Cnless a specific request is made that 
a station be designated as "fixed," all 
transmitters will be considered mobile 
and may be operated at various loca- 
tions. The reason for this becomes ap- 
parent when one considers the FCC's 
requirements for radio operator's li- 
censes: A mobile station in the citizens 
radio service may generally be used 
without an operator's license, provided 
voice modulation is employed; a fixed 
station requires an operator's ticket of 
the second class or better. 

Up to the adoption of the new regu- 
lations, interest in the citizens band 
was slow, and only about 150 licenses 
had been granted. Inquiries of all types, 
however, vastly outnumbered applica- 
tions. Xo doubt the new simplified rules 
and the increased availability of equip- 
ment will skyrocket the number of per- 
sons getting on the air on 4G0-470 meg- 
acycles. 

First publicized approximately two 
years ago, the citizens radio service was 
accorded recognition of a sort in late 
1047 when the FCC established techni- 
cal and engineering standards for sta- 
tions to he ultimately licensed on a 
regular basis. From the time of its con- 
ception until June 1 of this year, the 
citizens band was on an ex peri men til 
basis, and all operations were strictly- 
in accord with the rules governing ex- 
permental stations. The FCC now ap- 
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parently feels that the period of experi- 
mentation is over and regular opera- 
tion may be permitted. 

Equipment for 460-470 mc 

As manufacturers make new equip- 
ment available, it is expected that a 
great deal of homc-lm ilt composite ap- 
paratus will be relegated to the spare 
parts corner, and that the newly engi- 
neered transmitters and receivers will 
make for better, more effective use of 
the band. Except for experimental de- 
velopment of new mobile equipment, 
virtually all work in the 460-470-meg- 
acycle region has been done with modi- 
fied war-surplus gear. In particular, 
the BC-645, an airborne transponder 
for IFF use, has been pressed into 
service on the citizens band and used 
with varying degrees of success in 
many localities. These sets are still 
available in the surplus market at 
prices ranging from $7.50 to $20.00, but 
require modification before they may be 
used for voice communication on the 
460-470-megacycle frequencies. From 
time to time, modification details have 
been published in various periodicals, 
and many surplus houses furnish data 
sheets with the purchase of equipment. 
Anyone may purchase and rebuild or 
modify a BC-645 without a license of 
any sort, provided he does not put it on 
the air where it may interfere with 
other communications. Further, anyone 
without a license may turn it on and ad- 
just it within the confines of a shielded 
room or space. However, when this 
modified set is to be turned on and ad- 
justed so that actual radiation in space 
will occur, then a licensed commercial 
operator must effect the adjustments. 

The BC-645 may be modified to com- 
ply with the engineering standards of 
the citizens radio service; but these 
changes may be extensive, and a com- 
plete redesign of the set might prove 
more practicable. A BC-645 that has 
been modified and licensed (class-B li- 
cense) and that has been properly ad- 
justed by or in the presence of a li- 
censed operator may then be operated 
by an unskilled person who has a citi- 
zens band license. 

Not a long-distance band, the citizens 
frequencies have been allocated with a 
view to providing reliable communica- 
tions over several miles and a minimum 
of interference between stations in the 
citizens and other radio services. Under 
favorable conditions, transmissions may 
be received over longer ranges. In rea- 
sonably open country, line-of-sight char- 
acteristics of the frequencies used play 
a dominant part, and trees and build- 
ings may attenuate the signals seri- 
ously. Experiments and tests seem to 
indicate, on the other hand, that in ur- 
ban areas reflections from buildings 
and other objects fill in the shaded areas 
and provide communication compara- 
ble to that furnished by ordinary v.h.f. 
transmission. As the higher frequencies 
find more widespread application, more 
practical data will become available on 
the capabilities of the band, and reli- 
able ranges may be revealed greatly in 

SEPTEMBER, 1949 



excess of those expected. 

Licenses for citizens radio stations 
will be issued for a period of 5 years 
from the date granted, and the regis 
tration number appearing on the li- 
cense form will serve as the "call" of 
the station. In addition to being a citi- 
zen of the United States, anyone plan- 
ning to operate in the citizens band 
must be IS years of age or older. Code 
tests or other examinations are of 
course not required, except in special 
circumstances, such as for the use of 
radiotelegraphv or code signals instead 
of voice modulation. 

Plethora of applications 

And what can John Citizen use his 
station for? With two or three note- 
worthy exceptions, for almost any- 
thing! He cannot use it to carry enter- 
tainment material of any kind either 
directly or indirectly; the FCC thinks 
one regular broadcast band is enough. 
He cannot use it for direct transmis- 
sion through public address systems, 
for, since the citizens' band is on a 
come-one-come-all, catch-as-catch-can 
basis, with no protection against inter- 
ference from other citizens stations, a 
crowd may be disappointed when Aunt 
Minnie down the block comes in full 
blast just before the winning touch- 
down ! Neither can a station be used for 
warning or control purposes requiring 
continuous operation of the carrier; 
interference would be too great if many 
stations were on the air continuously. 
Further, citizens radio stations are not 
permitted to carry communications for 
hire. 

It is not possible to determine before- 
hand exactly what does or does not 
constitute a communication for hire, 
and the FCC will probably have to 
determine each case from the facts. 

The list of uses to which citizens sta- 
tions may be put grows daily. In addi- 
tion to applications in fire and burglar 
alarms, applicants may well consider 



garage door openers and other auto- 
matic control devices about the home, 
automatic warning devices for hunters, 
remote controls for model airplanes, 
boat? and cars, baby tenders and of 
course all manner of communications 
from home to office to car. 

As the number of functioning sta- 
tions grows, the different types of op- 
eration will grow apace. A temporary 
restriction, however, has been placed on 
the band by the FCC. Until a compre- 
hensive study can be made, and a plan 
adopted, those would-be users who may 
be eligible for licensing in some other 
radio service will not be granted citi- 
zens authorizations, thus excluding po- 
lice, industrial, fire, aircraft, and other 
services with assigned bands. 

Although technical standards remain 
unchanged from when the Experi- 
mental Rules of the FCC were appli- 
cable, they will be of interest to any- 
one considering getting on the air on 
460-470 megacycles. Two classes of sta- 
tions are permitted, A and B. The 
former must maintain a frequency tol- 
erance of .02 r A of the frequency on 
which the transmitter is adjusted to 
operate, and may be used anywhere in 
the band. The power input to the plate 
circuit of the final amplifier tubes may 
not exceed 50 watts, except on fre- 
quencies of 462-468 megacycles, where 
it is 10 watts. Class B stations are as- 
signed a frequency of 465 megacycles, 
and all operation must be confined to 
within + or — .4'/ of that frequency. 
Maximum input for class-B stations 
is 10 watts. Maximum modulation 
percentage for amplitude-modulated 
stations is lOO'/f, and self-excited 
oscillators are limited informally to 
30*7r in accord with Commission engi- 
neering practice. It is expected that 
under the new rules and as the citi- 
zens band becomes increasingly popu- 
lar, operators will be required to 
observe all technical requirements 
strictly. 




David Crondoll. author's co-experimenter, modifies a surplus BC 645 for the citizens band. 
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Part V — Special sections of wave- 
guide are employed as transformers 



IN addition to the impedance trans- 
formers used in microwave installa- 
tions mentioned in a previous in- 
stallment of the Microwave series 
(which usua'ly take the form of cavity 
resonators) there are also transformers 
which permit: changes from one type 
of waveguide to another; one mode to 
another; from waveguide to co-axial 
line. 



ROUND WAVEGUIDE 




RECTANGULAR ««.%UI0E 
TAPER SECTION TE TO TE ,, 0 TRANSFORM 

Fig. I — Toper section changes shape of guide. 

One example is in changing from the 
lowest mode of one size guide to the 
lowest mode of another as between the 
TE|,» mode in rectangular waveguide 
to the TEi.i mode in circular guide. 
It is usually advantageous to use the 
lowest mode of a waveguide which ex- 
plains why so much of our discussion 
is based on the TEi.n mode in rec- 
tangular guide. (An exception to this 
rule is in the use of rotary joints to 
permit rotating an antenna through 
degrees or through a desired wide 
angle.) 

[n changing from rectangular to cir- 
cular guide a tapered section is gen- 
erally used because a taper can in- 
clude a gradual transformation of 
shape as well as size, as demonstrated 
in Fig. 1. 

A tapered section is used to trans- 
form from a rectangular guide of one 
size to one of another. The length of 
the taper determines the reflection in- 
troduced. In general the longer the 
taper the better, though short tapers 
can be used if the length is carefully 
cho en. Fig. 2 shows how standing- 
wave ratio decrease- in an oscillating 
fashion as taper length is increased. It 
can be seen — as an example — that a 
ratio of ta'er length to wavelength of 
0,<>8 is as good a* one of 3.f>3. whereas 
a ratio of 1.2 introduces a standing- 
wave ratio of 1.C9 compared to 1,03 for 
the long taper or the carefully chosen 
short one. 

A long taper is less frequency-sensi- 
tive than a short one and therefore is 
usually preferable. 

The second type of transformation 
is from the lowest mode of one size of 
guide to a higher mode in another, for 



example, from rectangular guide TEi.o 
mode to round guide TMu.i. 

The main consideration here is that 
if a junction is formed between two 
kinds of waveguide, one of which will 
operate in more than one mode, then 
it must be considered that alt the prop- 
agating modes will he set up at the 
junction. 

To cor ect this it is desirable to con- 
struct t!:e junction so that the desired 
mode is excited at a higher level than 
the unwanted ones. Further preference 
for the desired mode can then be in- 
troduced by the use of filter.-, such as 
resonant rings, di poles, etc., to limit 
activity of the undesired modes, and 
by the use of an inductive window 
near the junction to match the guide 
to the desired mode. 

Fig. 3 shows several examples of the 
above matching, using matching stubs, 
di poles, and resonant rings to produce 
the desired results. At a are shown the 
stub and ring with the stub length 
equal to one-half wavelength and the 
position of the ring one-quarter wave- 
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Fig. 2 — Length of taper determines the s.w.r, 

length for the TKi.i mode. This re- 
sults in suppressing the TEi.i mode 
and supports the TMu.i mode in the 
round guide, A matching diaphragm 
completes the transformer. At b the re- 
lation of diameter D| and l)j with the 
stub and diaphragm suppresses the un- 
desired, and supports the desired, mode. 
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Fig, 3. — These are waveguide transformers used to match circular guides to rectangular ones. 
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At c an adjustable stub is used while 
at d an adjustable dipole suppresses 
un desired modes. 

Wave guide to co-ox 

The third type of transformer is 
from waveguide to co-axial line or the 
reverse. Even though we have shown 
that the waveguide is preferable for 
frequencies above a certain point in 
the microwave region (see Part 1) 
there are occasions when it is neces- 
sary or desirable to feed a signal into 
or from co-axial line and connect this 
to a waveguide circuit. One case of this 
U in coupling magnetron tubes with 
co-axial feed to waveguide circuits. 

Fig. 4 shows several ways of trans- 
forming from waveguide to co-axial 
line. At a is shown a probe feed in 
which the center conductor of the co- 
axial line projects into the broad face 
of the rectang Mar waveguide approxi- 
mately a quarter wavelength. The end 
plate of the waveguide being approxi- 
mately a quarter wavelength from the 
probe, all power is radiated and adds 
in phase with that radiated directly 
down the guide. 

At b is a modification of the system 
at a, but a "doorknob" is substituted 
for the probe for higher power. 

At c and d are two forms of stub 
coupling. A tuned probe projects 
through the waveguide into a stub that 
provides a larire coupling loop linking 
all the flux between the co-axial center 
conductor and the waveguide end plate. 
The type shown at d provides an ad- 
justment of the gap between the outer 
conductors to permit maximum cou- 
pling. 

Rotary joints 

A specialized form of waveguide 
transformer is the rotary joint used to 
permit antennas to rotate through wide 
angles, yet prevent discontinuities that 
would rob power from the circuit. See 
the photograph on this page. 

The rotary joint provides a rot a table 
linkage that is symmetrical regardless 
of the angle of rotation and thus does 
not introduce strong reflections at one 
angular position and weak ones at an- 
other angle. 

To obtain this axial symmetry, the 
TMo.i mode in circular guide is us- 
ually used since this is the lowest mode 
with the desired characteristic. In its 
most common form, rectangular wave- 
guide fed at TEn.i mode is trans- 
formed in the rotary joint to TMo.i 
in circular guide and thus connected 
to the antenna rotary elements. An- 
other commonly used rotary joint util- 
izes a short section of co-axial line con- 
necting two rectangular waveguides. 
The center conductor of this co-axial 
line projects into the guide of the ro- 
tary antenna at one end and into the 
waveguide from the transmitter at the 
other. 

Succeeding parts of this microwaves 
series will: continue the discussion of 
the waveguide apparatus; take up cir- 
cuits and systems for transmitting and 
receiving using the apparatus we have 
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discussed; review the types of antennas 
used for microwave frequencies; take 
up a study of microwave test equip- 
ment and methods of making measure- 
ments, and the problems of measuring 
power at these intriguing microwave 
f requencies. 



On p. 47 of last month's installment 
(numbered par, 6) we stated that "the 
wavelength in a waveguide ... is al- 
ways greater than in air/* This state- 
ment is correct, and the following ex- 
planation may clarify it: 

There are two velocities of energy 
propagation in a waveguide, namely, 
group velocity and phase velocity, 
(iroup velocity is less while phase 
velocity is greater than in free space. 
Group velocity refers to the propaga- 
tion down a guide and must be less than 
in free space because the waves do 
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STUB AND GAP FEEDER 
Fig. 4 — Four waveguide-to-co-axial sections. 

not travel directly down the inside of 
the guide. They are reflected from one 
side of the guide to the other in zig-zag 
fashion. Thus the length of their path 
is the angular length instead of the 
axial length. As the operating fre- 
quency is increased above the wave- 
guide cutoff freqLiency, group velocity 
approaches (but does not reach) the 
velocity in free space. 

Phase velocity is the product of fre- 
quency times wavelength. The wave- 




Courfcsy Dp Momay ltud<l 
Commercial rotary unit for rectangular guide. 

length in a waveguide is actually the 
distance between two planes of the 
same phase perpendicular to the direc- 
tion of propagation. In a waveguide 
this is laity vr than in free s/mcc be- 
cause of a ay alar reflections. The ap- 
parent velocity is therefore greater for 
pha.-e velocity than in free space. 



CIVIL SERVICE POSITIONS FOR SCIENTISTS 



Applications are now being accepted 
by the Board of U. S, Civil Service 
Examiners for the Potomac River Na- 
val Command in Washington, I). C, 
for positions as electronic scientist in 
various Federal agencies in Washing- 
ton, D. C, and in the states of Mary- 
land, North Carolina. Virginia, and 
West Virginia, Most of the positions to 
be filled are in the Bureau of Standards 
of the Department of Commerce and 
in activities within the Potomac River 
Naval Command. 

Salaries for electronic scientists 
range from $3 727 to $10,305. No writ- 
ten test is required. To qualify, appli- 
cants must have completed a four year 
college eouive with major study in a 



field of physical science, mathematics, 
or engineering, or have had four years 
of scientific or technical experience in 
one of these fields. In addition, appli- 
cants must have had from one to four 
years (depending on the grade for 
which application is made) of profes- 
sional scientific or engineering experi- 
ence which included at least one year 
of electronic research and deve^omen- 
tal work. Provision is made for the sub- 
stitution of appropriate graduate study 
for two years of the required experi- 
ence. 

For complete details on the require- 
ments to be met for these positions, 
consult Announcement No, 4-34-4 (49) 
at any first- or second-class post office. 
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New kit of paints al- 
lows experimenters 
and development en- 
gineers to make their 
own printed circuits, 
obviating need for 
special equipment 

By ROBERT F. BRADLEY* 



Assembled photoelectric relay has no wired connections except for line cords and capacitor. 



Paint Your Own Printed Circuits 



PRINTED-circuit experimenting has 
spread from the manufacturers' 
research department to the work 
bench of the individual experi- 
menter. 

The exciting possibilities of pocket- 
size radios, hearing-aid receivers that 
can he placed in the user's ear, and 
even a functioning wrist radio have 
been described vaguely in technical 
publications. They leave the reader 
with an intense interest, but with no 
realization that he, himself, can build 
any of them. References to the actual 
methods of manufacture of commer- 
cial printed circuits discourage the 
average radio experimenter; they re- 
quire high-temperature baking equip- 
ment, accurate stencil screens with 
their associated equipment, and con- 
ducting and resistance pastes, many of 
which are specially prepared for the 
particular circuit being printed. 

Now, the college engineering depart- 
ment, the individual experimenter, the 
service technician, and the engineer 
whose company cannot economically 
maintain the experimental equipment 
and develop the generally unobtainable 
paints, may adapt printed circuits to 
their own interests and needs with the 
help of kits containing all the paints 
needed for experiment, repair, and de- 
sign. The paints may be applied with an 
artist's brush or ruling pen. eliminat- 
ing the expensive equipment required 
for application by mass-production 
methods. The paints cure by air-drying 



* President, Miot'ocircuits Co.. New [lutTnlo, 
Michigan 



in a few hours or by mild heating in 
any gas or electric oven. 

A sample circuit 

A relatively simple phototube cir- 
cuit was selected for demonstration of 
painted circuits by representatives of 
the Microcircuits Company because, 
relatively easy to hand-paint in the 
quantities needed, it shows that con- 
ducting paints will handle reasonably 
large amounts of power and that the 
resistors may be painted easily in a 
wide range of resistances and wattages. 

Pig. 1 is the circuit diagram. Briefly, 
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Fig. I — Schematic of the phototube circuit, 

the operation is: The line-cord resistor 
R4, the 50-volt heater, and the print ed 
self-bias resistor R5, are selected to 
limit the he;tter current to 0.15 am- 
pere, the rated value. By Ohm's law, 
the total heater-circuit resistance is 

R1 + R heater i R5 = -§ Un .5— = ohms. 

I Heater O.IS 

Application of the same law to the 



heater gives its resistance as XiO ohms. 
From a previous knowledge of the pho- 
totube's characteristics, it was decided 
to use a bias voltage of approximately 
-20 volts. With this value and the 
heater current of 0.15 ampere, the bias 
resistor was calculated to be 130 ohms. 
This leaves 30<> ohms. A 300-ohm line 
cord was therefore used. 

The control grid circuit consists of 
Rl, the phototube, and R2, all in series. 
The phototube not only permits a flow 
of current approximately proportional 
to the light striking its active surface, 
but acts as a recti tier as well. The cur- 
rent passed by the tube controls the 
signal or grid voltage across R2. Since 
both the heater and grid circuits are 
primarily resistive, the voltages across 
R2 and R5 are in phase. When R2 is 
carrying only the small dark current 
of the phototube, the grid will be driven 
negative by almost the entire 20 volts 
(effective) developed across R5. 

When the tube is rendered conductive 
by light, the voltage between cathode 
and grid will be the difference between 
that across R5 and 1 12. and will be less 
than 20 volts negative. This results in 
increased current flow through the 
plate circuit and relay coil. R3 was 
chosen to limit the plate current to the 
maximum acceptable value of -4 ma. 

The relay has a 5.000-ohm coil and 
operates on approximately 1.(5 ma. 
Since it is very sensitive and the cur- 
rent through its coil is rectified half- 
wave a.c, the 2-uf electrolytic capacitor 
Cl was added to smooth or filter the 
relay-coil current and prevent chatter. 
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As painted, the circuit does not have 
maximum sensitivity. Instead, it was ar- 
ranged — for demonstration purposes — 
to provide an oscillating system with 
the lamp which was controlled by the 
relay contacts. Since the normally closed 
set of contacts is used, the lamp is nor- 
mally on. Its light strikes the phototube, 
which actuates the circuit and opens 
the relay contacts. When the contacts 
open, the light is extinguished and the 
grid voltage, and therefore the relay 
coil current, drops. This allows the con- 
tacts to close, the light to go on, and 




Fig, 2 — The base loyout and "wiring diagram." 

the cycle to repeat. To make a more 
orthodox circuit, insert a bell, lamp, or 
other warning device where the present 
exciting lamp is connected in the cir- 
cuit, and use an independent lamp for 
the exciting source, as in the hookup 
shown in the photo at the head of this 
article. 

Circuit layout 

A tiial step preceding the layout was 
to assemble all the large circuit ele- 
ments which could not be printed, ar- 
range them on a sheet of paper, and 
draw connecting lines between them. 
Since crossing lines require extra time 
to construct, an arrangement (Fig. 2) 
which avoided them was selected. 

Resistor dimensions 

Next the space requirements and di- 
mensions of the painted resistors were 
determined with the aid of tables from 
the manual Design and He pah' of 

TABLE I 
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(60 to 4.000 Ohms) 
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11 
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H 
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3 
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6 
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1.5 
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H 
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5 
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1 5 


065 
1 * 


830 
2 2 


1000 
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3 3 


1330 
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6 
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2 0 
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il 


750 
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(iOO 
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84 
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1 9 
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417 
4 5 


500 
5 5 


5HI 

6 6 


Oi5 
7 5 
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72 
1 1 


144 

2 2 


216 

3 4. 


2X5 
4 2 


357 
5 2 


429 
6 4 


500 
7 7 
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i 
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1 2 


J2=> 
2 5 


1K7 

3 7 


250 
5 0 


315 
6 2 


1ST 

7 5 


438 
S 7 


500 
10 0 



Printed Circuits, a Microcircuits publi- 
cation sold with the kit of circuit paints. 
Tables I and III are reproduced here. 

In each table the resistance and watt- 
age for a given resistor are found in 
the square located at the junction of 
the horizontal column (its width) and 
the vertical column (its length). The 
upper number in the square is the re- 
sistance; the lower number, wattage. 

Resistance is a function of the width, 
length, thickness, and characteristics 
of the paint used. Wattage is a func- 
tion of heat-radiating surface, and is 
nominally taken as 10 watts per square 
inch. This is satisfactory except for 
large resistors, in which slight varia- 
tions in thickness may concentrate heat- 
ing in certain areas. 

The curent through Rl and R2 is 40 
microamperes or less; therefore, the 
wattage to be dissipated will be 0.0001(5 
watt for Rl and 0.00024 watt for R2. 
R3, with a resistance of 2 megohms and 
a current of not more than 100 micro- 
amperes, must dissipate 0.005 watt. R5, 
with a resistance of l.'JO ohms and a 
current of 0.15 ampere, must dissipate 
3 watts. It was decided both for illus- 
tration and for a large safety factor to 
give this resistor a capacity of 4 or 
5 watts. This was done by making the 
resistor 1% inches wide and % inch 
long, the length always being taken in 
the direction of current flow. Although 
the table does not show resistors with 
dimensions greater than 1 inch, the 
problem may be simplified by assuming 
two resistors in parallel, one having a 
width of 1 inch and a resistance of 187 
ohms, and the other a width of % inch 
and a resistance of 500 ohms. The par- 
allel resistance is 135 ohms, and the 
combined wattage is 5.2 watts. 

The same resistance value may ap- 
pear in several places, with different 
wattages, on the same table. We find 
that the 100,000 ohms required for Rl 
may be found on Table II (a table similar 
to Table I, but for medium- resistance 
paint R21) in a resistor 1 inch long and 
% inch wide, with a wattage of 1.2. In 
Table III — for high-resistance paint 
R31 — resistors % inc'i by % inch and 
% inch by % inch both have nearly the 
desired resistance. All wattages being 
larger than necessary, the smallest one, 
% inch long by % inch wide, is satis- 
factory. 

Again using Table III, a resistor M 
inch long and V\ inch wide has a resist- 
ance of 0.156 megohm, close enough to 
the desired 0.15 megohm for R2. A re- 
sistor % or % inch long and % inch 
wide would be satisfactory for R3. since 
both volues are close to 2 megohms. R4 
is a 3"0-ohm line cord. 

With the resist o* dimensions deter- 
mined and the tube socket connections 
located, it was relatively simp'e to draw 
the layout of Fig. 2. It will be seen 
that Rl and R2 do not coincide with 
the dimensions determined above. This 
is because in the experimental model 
photographed they were painted with 
medium-resistance paint R21 to give re- 
sistance values which were too low. 
They were then reduced in size with 



TABLE III 



High- Resistance Paint R31 (One Thickness) 
(40.000 Ohms to 2.500,000 Ohms) 



Length In Inches 
Width (Resistance Values In Megohms) 
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sandpaper and a fiberglass eraser un- 
til the lesistances reached values which 
gave the desired circuit characteristics. 
After values had been established by 
this technique, subsequent circuits were 




Fig. 3 — The board with conducting lines drawn. 




Fiq. A — All the resistors are now "inked in." 




Rg. 5 — The completed demonstration circuit. 



SEPTEMBER. 1949 



www.americanradiohistorv.corn 



12 



New llcshjii 



New Tape Recorder Kit 




AH Items in photograph obove ore furnished with kit except microphone and phonograph disc. 



TAPE recorders have now been 
added to the radio equipment that 
may he built from kits. The first 
available tape-recorder kit, as the 
photographs indicate, conies in two 
units. One is a tape mechanism consist- 
ing of the necessary tape-pulling equip- 
ment, separate erase and record heads, 
and a 10-inch, 78 r.p.m. turntable for 
playing records. The other is a five- 
tube recording and playback amplifier. 

The kit— made by Tapetoue Manu- 
facturing Corp. of Brooklyn — is a gen- 
uine postwar job with instructions 
handled in the modern style made pop- 
ular by television kits. Five large 1 5 x 
22-inch sheets contain the wiring in- 
structions for the amplifier. Each shows 
only part of the total wiring, thus pre- 
venting crowding of leads on the wiring 
diagram. Three smaller sheets (11 x 15 



inches) carry the parts list, schematic 
diagram, and a front-chassis perspec- 
tive drawing of the completed ampli- 
fier. Assembly of the tape mechanism 
is explained in five 11 x 15-inch sheets, 
which show the various steps in the 
mechanical assembly and the connec- 
tions to be made on leads to the am- 
plifier unit. 

Instructions (which run to 28 type- 
written pages) are simple enough to 
explain the necessity of tinning the sol- 
dering iron to the beginner, and tech- 
nical enough to give the mechanism's 
frequency-response characteristics and 
correct oscillator data for the advanced 
sound technician who wishes to design 
and build his own amplifier. 

The kit contains all parts necessary 
for operation, except the microphone 
and speaker. 



PAINT YOUR OWN PRINTED CIRCUITS 

{Cmtt iitficil from ftrcrioits />«£c) 



Perhaps the most interesting feature 
of the equipment is the absolute mini- 
mum of switches. Plugs and jacks are 
used for operations which require col- 
lect coincidental setting of two switches 
on some recorders. Enthusiasts who 
have recorded long pieces with the 
amplifier switch on PLAY will appreci- 
ate this feature. 

The amplifier proper is a high-im- 
pedance input type with two 7C7*s and 
a fiV(>. It uses inverse feedback. The 
plate of the GVfi is coupled back to its 
own grid through a network contain- 
ing a ,0005-uf capacitor and two 510.- 
000-ohm resistors, A ,00025-uf capacitor 
is between their junction and ground, 
as shown below. There is a normally 
shorted resistor of 100,000 ohms be- 
tween this capacitor and ground. Cut- 
ting this resistor into the circuit feeds 
back move highs, thus reducing upper- 
register response. 

The bias-erase oscillator is a 6SJ7 in 
a phase-rotating circuit. Its plate is 
coupled back to the grid through a two- 
resistor, three-capacitor network which 
feeds output signal back into the input 
in the correct phase to produce sus- 
tained oscillations. The oscillations — 
which are in the order of 30 kc — are 
amplified through a <>W> with a 150- 



painted with resistors having the di- 
mensions computed above. 

With the layout completed, the next 
step was to transfer it to a suitable 
base upon which to apply the paints. 
This was done by placing the layout 
over carbon paper on a piece of hard 
tiber':oar<l. The circuit was transferred 
to the tik'rhoard by tracing the lines 
with a hard pencil. 

The silver-paint lines were then 
drawn with a fine brush, although for 
narrow lines a ruling pen and straight- 
edge give neuter results. The result is 
shown in Fig. :'», 

After allowing the silver to dry for 
about 20 minutes, the resistors were 
painted. They were painted with brush 
strokes parallel to the direction of cur- 
rent How. Fig. 4 shows the board after 
the resistors had been painted. 

Following the drying of the resistors. 



the 50 H5 and phototube sockets, the re- 
lay, and the lamp base were added. 
Their connections were completed with 
drops of silver paint and painted lines 
running from the base plate up to the 
terminals of the relay and sockets. 

The result was a circuit which bad 
no conn e» ting wires other than those in 
I lie power cord and the, leads of the 
capacitor CI, which were soldered di- 
rectly across the coil terminals of the 
relay. 

Fig. 5 is the completed circuit, which 
is also shown in the photo at the head 
of thi* article. Note that Fig. 5 is the 
oscillating circuit, with the 10- watt 
lamp mounted on the board and shining 
through an opening in the sleeve around 
the phototube. In the other photograph, 
a lead is plugged into the socket so that 
th? circuit can be used for controlling 
anv desired electrical device. 




Removing short from resistor decreases highs. 

millihenry choke in its plate circuit. 
They are applied to the erase head 
through a .01 -pf capacitor and to the 
record head through a 100,000-ohm re- 
sistor and ,00025-uf capacitor. 

Design characteristics 

Since some constructors will desire 
to construct or redesign their own am- 
plifiers to use with the Ta pet one mech- 
anism, the instruction sheets contain 
two pages of design data for those who 
wish to "roll their own." 

We learn that the amplifier should 
have a rising characteristic of 10-12 dh 
from 1.00U to 8.000 cycles for recording, 
and of 4-8 db both from 1,000 to 8.00U 
cycles and from 1.000 to 1011 cycles for 
playback. 

A correctly designed oscillator should 
operate at from 25 to :J5 kc. supplying 
maximum current of 2.5 ma to the erase 
head and approximately 1 ma to the 
record head Due to the high impedance 
of the heads a high osciPator voltage 
(about 4 in at 2VJ5 kc) is required to 
drive sufficient current through the 
heads. 
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Fundamentals of 
Radio Servici ng 



Part Vll — Resonant circuits 
By JOHN T. FRYE 




TUNED circuits do for the radio 
engineer what good looks do for 
a girl: they allow him to select 
what he wants and reject what he 
does not want — from the available 
alternating current spectrum. This 
ability to put out the welcome mat for 
a particular frequency and to cold- 
shoulder others is of utmost importance. 
It permits the engineer to "tune" his 
radio circuits, and without tuning 
there would be no radio as we know it. 

Since all tuned circuits consist, es- 
sentially, of combinations of a capacitor 
and an inductance, their variety is not 
infinite. In fact, they come in just two 
models: the series and the parallel, of 
which Fig. 1 and 2 are illustrations. 
Note carefully that the two types are 
determined by whether or not the ap- 
plied voltage is inserted in series with 
the capacitor and inductance or whether 
both of these circuit elements are ar- 
ranged in parallel with this applied 
e.m.f. A parallel tuned circuit is not so 
named because thr capacitor and coil 
are in parallel with each other, but 
because both of these are connected in 
parallel with — or directly across — the 
applied voltage. In a series circuit, the 
applied current must go through both 
roil and capacitor; in a parallel circuit 
it has its choice. 

Suppose the series circuit of Fig. 1 
is connected across a generator of con- 
stant voltage but variable frequency. 
Then suppose we change from a very 
low to a very high frequency. Recall- 
ing that the reactance (resistance to 
the passage of a.c.) of a capacitor goes 
down with an increase in frequency 
whereas the reactance of a coil goes 
up, we can see that at a low frequency 
the excessive capacitive reactance pre- 
vents much current from flowing 
through our series circuit. At the high 
frequency, on the other hand, our ca- 
pacitive reactance decreases, but the 
inductive reactance rises sharply and 
still prevents a great deal of current 
from passing. However, at some one 
frequency, called the resonant fre- 
quency, the reactance of the coil and 
that of the capacitor will be exactly- 
equal, and the current will rise to a 
maximum value. 

The reason for this rise in current 
is clear when we remember that ca- 
pacitive reactance and inductive re- 
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actance are opposite in sign and must 
be combined like positive and negative 
numbers in algebra. Remember that a 
capacitor causes the current to rush 
ahead of the voltage, but an inductor 
holds it lagging back after the voltage; 
therefore, when the two are in series, 
the one undoes what the other does. 
This means that at resonance our total 
reactance is equal to the sum of two 
numbers equal in value but opposite in 
sign — or zero. Since the reactances 
cancel, the only thing impeding the 
flow of current through the series cir- 
cuit is the ohmic resistance. 




CONSTANT VOLTAGE VARIABLE FREQ GEN 
Figs. I and 2 — The series and parallel tanks. 

The lower this resistance is, the 
higher the current at resonance, as is 
shown in Fig. 3. When resistance is 
increased, it flattens out the current 
peak; hut since the resistance enters 
the picture seriously only in the im- 
mediate vicinity of resonance, the 
curves tend to coincide at points re- 
moved from resonance and at which 
the capacitive or inductive reactance 
is much greater than the resistance. 

At the resonant frequency, the sizes 
of the coil and the capacitor are such 
that the time necessary for charging 
and discharging the capacitor is equal 
to the time needed for building up the 
current through the inductor and let- 
ting it die down. The discharging ca- 



pacitor sends a heavy pulse ot* current 
through the toil; and when this cur- 
rent dies down, the collapsing mag- 
netic field returns this charge to the 
capacitor. Look at Fig. 4. Suppose we 
had a coil and capacitor hooked up as 
in Fig. 2 and were able suddenly to 
put a big negative charge on one 
of the capacitor plates, as in 4-a. 
Electrons would immediately attempt 
to flow around to the other plate to 
neutralize the charge and get every- 
thing back to normal again. But in 
doing so, they have to flow through 
the inductor. This sets up a magnetic 
field which tries to oppose their pas- 
sage. At 4-b we see a big magnetic 
field and no excess of electrons on either 
plate. The current is ready to stop flow- 
ing. But now the magnetic field starts 
to collapse, forcing electrons around 
(still in the same direction) onto the 
bottom plate of the capacitor. By the 
time the field has collapsed entirely, 
the situation is as in 4-c, and the elec- 
trons, now crowded onto the bottom 
plate, start to flow around to the top 
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Fig. 3 — Resistance effect on series circuit. 




Typical tuned circuits: wavetrap, high-frequency receiver tank, slug tuner, Transformer. 
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again, producing the condition of 4-d, 
which is identical with 4-b, except that 
current is flowing in the opposite di- 
rection. 

At resonance, ths swapping of en- 
ergy is precisely timed, and heavy cur- 
rent is moved through the circuit. At 
frequencies other than resonance, 
things are more or less out of step, 
and the consequent confusion reduces 
the amount of current that can be 
handled. 

A check with a voltmeter across the 
capacitor and the inductance reveals 




€ 4 



Fig. 4— The electron flow in a tuned circuit, 
that a considerably higher o.c. voltage 
is found across each than across the 
combination of the two. To understand 
how one plus one can equal consider- 
ably less than two, remember that, 
although the current through a purely 
resistive resonant circuit is in phase 
with the applied voltage, this same cur- 
rent is leading the voltage across the 
capacitor by nearly 90 degrees and 
lagging the voltage across the induct- 
ance by approximately the same angle 
— just another way of saying that the 
voltages across the capacitor and the 
inductance are nearly 180 degrees out 
of phase with each other. Voltages 180 
degrees out of phase are "bucking" 
voltages, working directly opposite to 
and cancelling the effects of each other. 
That is why the total voltage across 
the combination of capacitor and in- 
ductor can be less than the voltage 
measured across either one of them. 

Let us consider an example: Suppose, 
as is shown in Fig. 5 a 1 -henry coil and 
a 7.03-uf capacitor are connected in 
series across a generator that puts out 
100 volts at 60 cycles. Suppose, too, 
that the total ohmic resistance of choke 
and condenser is 100 ohms. Using the 

formulas X L = 2wfL and X c = 

to find the reactances of the coil and 
capacitor, respectively, we discover 
(by no coincidence!) that each has, at 
(>0 cycles, a reactance of about 377 
ohms. Since these two resonances cancel 
each other, only the 100 ohms of re- 
sistance impedes the flow of current 
through the circuit. 

Whipping out and applying our 
trusty Ohm's Law (I=E R-100/100), 
we learn that our 100-volt generator 
will send 1 ampere of current surging 
back and forth through the circuit. 
But the voltage drop across a capacitor 
or coil is equal to its reactance in ohms 
multiplied by the amperes of current 
flowing through it: thus we discover 



that we would have about 377 volts 
across our capacitor and another 377 
volt 8 across our inductance. Believe it 
or not, but you can try it with any 
100-volt a.c. source and a 1,000-ohm- 
per-volt meter! 

Assuming that what we want to do 
with our series tuned circuit is to ob- 
tain a maximum flow of current through 
it, our best circuit is the one with the 
least resistance. Since the major por- 
tion of this resistance below ,'JO mega- 
cycles is contained in the coil, it fol- 
lows that a high-inductance, low- 
resistance coil is ideal. The symbol Q, 
used to indicate this measure of merit 
of a coil is defined as the ratio between 
the coil's reactance and its resistance. 
The Q of the coil used in our illustra- 
tion would be equal to 377/100 or about 
3.75. Coils used in radio work may 
have Q's exceeding 100. 

Parallel circuits 

When our variable-frequency gen- 
erator is hooked across the parallel 
tuned circuit of Fig. 2, we find that at 
a low frequency the inductive reactance 
of the coil forms a low-impedance path 
across the terminals. At a high fre- 
quency, the capacitive reactance of the 
condenser does the same thing. How- 
ever, there is one frequency, again 
the resonant frequency, at which the 
two reactances are equal; at this fre- 
quency there is a high impedance to the 
flow of current from the line through 
the parallel tuned circuit. 

Fig. 6 shows the impedance of a par- 
allel tuned circuit. Note that it is almost 
an exact replica of the current-curve 
of the series tuned circuit. 

The why of this sharp increase in 
impedance at resonance is wrapped up 
in the fact that the currents through 
the inductive and capacitive branches 
of our parallel tuned circuit are 180 
degrees out of phase with each other. 
While the current is flowing from top 
to bottom through the coil, it is flowing 
from bottom to top through the ca- 
pacitor, and vice versa. Actually the 
current is oscillating back and forth 
through the tuned circuit like the bal- 
ance wheel of a watch, and this current 
and the voltages it produces are so 
tinted that very little current from the 
line is able to flow through the circuit. 

Assume that the generator has built 
up a negative peak voltage on the top 
plate of the capacitor in Fig. 2. As this 
voltage begins to subside, the capacitor 
charge starts to force current through 
the coil and develops an expanding 
magnetic field about that coil. During 
the next quarter cycle, when the line 
voltage begins to build toward a nega- 
tive peak voltage on the bottom plate 
of the capacitor, the collapsing mag- 
netic field of the coil forces a counter 
e.m.f. of its own onto this plate to 
buck out the voltage from the line. 
When the line voltage reverses itself 
and rushes around to the top plate 
again to see if it cannot get its foot 
in the door there, this counter e.m.f. 
is right back there to slam the door 
in its face: and as long as the circuit 



is tuned to resonance, this exasperating 
voltage produced by the oscillating cur- 
rent within the tuned circuit is never 
caught napping. 

The whole thing is similar to,, and 
about as frustrating, as, patting a mir- 
ror. No matter how nimbly you move, 
that other guy behind the glass always 
meets your outstretched palm with the 
flat of his own hand! 

There are just two ways to cross up 
this bar-the-door-they're-coming-in-the- 
window routine: One is to detune the 
circuit and thus throw off the timing 
of the oscillating current so that the 
line voltage can sneak some current 
through. The other is to weaken the 
voltage produced by the oscillating cur- * 
rent by placing a resistor across the 
circuit. The current that flows through 
the resistor is dissipated in the form 
of heat and so is "lost," and the re- 
mainder of the circulating current is 
not sufficient to produce a voltage great 
enough to buck out the line voltage. 
This effectively reduces the resonant 
impedance peak of the circuit as is 
shown in Fig. 6. Sometimes we delib- 
erately "load" a parallel tuned circuit 
with a resistor to make it present a 
more uniform (but lower) impedance 
to an extended range of frequencies. 

While an unloaded parallel tuned 
circuit draws very little current from 
the line, the circulating currents inside 
'he circuit itself are usually high, being 
•uany times the line current. 

>^>vlOOV-60/V lH§j!0On 

X_ i ? - 03 

Rg. 5 — Series circuit resonates at 60 cycles. 

To review: in a series tuned circuit 
at resonance, the current and the ap- 
plied e.m.f. are in phase; the current 
is maximum; the impedance is mini- 
mum, equal to the ohmic resistance, 
and resistive; the voltage across the 
inductor is equal and opposite in sign 
to that across the capacitor; and both 
of the latter voltages are greater than * 
the applied e.m.f. 

In a parallel tuned circuit at reso- 
nance, the impedance is maximum and 
resistive; the current from the line is * 
minimum; the circulating currents be- 
tween the capacitor and coil are high. 

Perhaps their use as wave traps best 
illustrates the fundamental differences 
between the actions of the two circuits. 
Fig. 7 is an example. At 7-a, the series 
trap forms a very low impedance path 
between the antenna lead and the 
ground at its resonant frequency, while 
it presents a higher impedance to all 
other frequencies and forces them to 
pass through the antenna coil to reach 
ground. At 7-b the parallel tuned cir- 
cuit in series with the antenna lead 
says "thou shalt not pass" to its reso- 
nant frequency, but it presents little or 
no obstacle to the passage of all other 
frequencies. The kind of guy who wears 
both belt and suspenders and never 
wants to be half safe could use both of . , 
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these circuits to get rid of a single un- 
wanted signal. (Not a joke — sometimes 
it's necessary! — Editor.) The parallel 
circuit would keep most of it from 
reaching point X, and the series circuit 
would bypass the rest to ground. 
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Fig. 6 — Resistance lowers Q of parallel tank. 

To "tune" our tuned circuit, or vary 
its resonant frequency, we must vary 
either the inductance or the capacitance. 
Mechanically, it being usually easier to 
use a variable capacitor with a fixed 
inductance, that is the most common 
type of tuned circuit. However, by 
changing the core material of the coil, 
we can vary its inductance (as pointed 
out in Part III), and therefore "slug- 
tuned 99 circuits are becoming more and 
more common. A coil tuned with a 
movable slug is shown second from 
right in the accompanying picture at 
the bottom of page 47. 
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Fig. 7 — Tuned circuits employed as wavetraps. 

The thing to keep clearly in mind is 
that tuned circuits permit you to single 
out a particular frequency and lead it 
down an irresistible path or to throw 
an insurmountable barrier across its 
way. You are the boss! 

C-R TUBE DISPOSAL 

"Use discretion in disposal of pic- 
ture tubes*' warns Sylvania News in 
a recent issue. The service technician 
can be held legally liable if some child 
or curious adult comes to grief through 
investigating or playing with tubes 
that have been discarded in such a way 
that they remain a menace to safety. 

The safe and easy way to dispose of 
a large cathode-ray tube is to pack it 
in its own or a similar carton, seal it 
up, then drive a heavy tool or steel 
or iron rod through the bulb end or 
side of the case. Then you have just 
so much broken glass to deal with, and 
there is no danger from flying particles. 

Much has been Written about the 
proper and careful handling of "live" 
television viewing tubes. This is the 
first item we have seen on the disposal 
of dead ones, an operation which will 
be very important in a year or two. 

SEPTEMBER, 1949 



Industrial Radio Service 



THE Lamson Company of Bingha niton, 
New York, is a typical industrial 
plant employing 450 men and women. 
In its office may be found tape and wire 
recorders, and throughout its plant are 
strategically located loudspeakers 
coupled to a 50- watt PA and intercom- 
munication system. A complete minia- 
ture broadcasting studio from which 
employees may hear music, speech, and 
entertainment is an essential feature of 
everyday plant operations. 

Jack Rose, service technician of Bing- 
hamton, handles repair and mainten- 
ance of all radio apparatus in the plant. 
His charge of $200 yearly includes 52 
weekly check-ups. Once a week Rose 
checks all office recorders, the plant PA 
unit, and a disc recorder which is used 
by employees to wax birthday and anni- 
versary greetings, which they take 
home. In addition to the $200 retainer 
fee he makes an additional $25 yearly 
charge covering tubes and components. 

Rose has more than 11 factories of 
varying sizes on his weekly check-call 
list. All factories sign a contract which 
calls for weekly inspections and repairs 
or replacements when necessary. Rose 
calls these contracts "radio insurance 
industrial plant policies." 

The Winters Radio Service of Salt 
Lake City, Utah, is interested in indus- 
trial plant employees. 

All employees of any Salt Lake City 
plant may obtain a "factory worker 
radio service certificate." This certificate 
entitles the holder to three inspections 
yearly at quarterly intervals for the 
sum of $15, regardless of the model 
radio owned. Radios are guaranteed to 
play in the periods between such inspec- 
tion calls and when necessary emergency 
inspections are made. 



Employees are also privileged to have 
ailing radio? repaired at a $1.25-per- 
hour service rate, plus prevailing re- 
placement part costs, less a 15'/ dis- 
count if radios are left at the plant for 
pickup and return. Plants provide a 
small room where sets may be left and 
tagged with the owner's name. Em- 
ployees receive a statement with re- 
turned radios and leave the payments at 
the factory payroll office in a sealed 
envelope addressed to the radio tech- 
nician. Payment must be made within 
one week of the radio's return or the 
set owner is placed on the bla<;k list 
which makes him ineligible for credit 
on future service jobs. 

The Winters Radio Service has 3*1 
plants of varying size in the Salt Lake 
City region at which its service truck 
calls daily to make pickups and returns. 
According to this organization, radio 
service problems yield handsome divi- 
dends indeed. 

The Pacific Industrial Radio Service 
of San Francisco, California, is espe- 
cially interested in installation and 
maintenance of industrial plant juke 
boxes. This radio service concern installs 
juke boxes in workers' lounges and re- 
laxation rooms. Each week technicians 
check the jukes and install new records. 
Such factory juke boxes require no 
nickels. Employees merely select a re- 
cording when they are in a mood for 
music. Pacific Industrial charges fac- 
tories a flat fee for the juke box plus a 
weekly service fee which includes a 
change of records. They purchase old 
units from juke box operators, recondi- 
tion them, and install them in factories. 
At present they have a factory juke-box 
route which includes 34 industrial 
plants. Couklin 




"And you soy oil you did was 
and 



BuwtUd bit IV . C. Collin*. Fullerton, Calif. 
coll in your radio technician, lower the vertical sweep 
reset the horizontal sweep." 
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Serviciiifi 



Radio Sel and Service Review 




MEASURING about K x * x 12 x 
Sty inches in its plastic cab- 
inet. Zenith's model 7 WHS 
(7F03 chassis) look, like any 
small bedside receiver and is as easy 
to operate. Instead of snaps, pops, and 
crackles along: with your soap opera, 
however, you Ml hear only blissful si- 
lence in the background, for this is an 
FM receiver of unusual sensitivity with 
an Armstrong limiter-discriminator 
ri rcuit. 

l T sing the built-in power-line con- 
nection as an antenna, the receiver 
performed very well in the middle of 
New York. Outside of the city it showed 
a sensitivity superior to most other FM 
receivers and tuners tried and its se- 
lectivity was very nearly as good. Tone 
— always a matter of personal taste — 
appealed to the reviewers slightly over 
bassed and highs were attenuated, 
though not missing altogether. Service 
technicians and technically minded 
buyers, however, will have little dif- 
ficulty in adjusting tone to suit them- 
selves, as outlined farther on. The set 
is very easy to tune and shows no 
warm-up drift. 

As the circuit schematic shows, seven 
tubes are used; all are miniatures. The 
I2BAG is an untuned r,f. amplifier. One 
side of the a.c. power line is normally 



/Veir Zenith FM set has 
sensitivity, stability 



tied to the 12BAG grid through 7.5- 
and 100-ppf capacitors, making the 
power line itself act as antenna. Re- 
versing the plug in the sockets seems 
to make a difference on some stations, 
as does the position of the line cord. 
Normally it should be stretched out. 
An outside antenna may be connected 
to the set with IJOO-ohm line. The bine 
lead from the power lead is discon- 
nected from the F screw terminal on 
the back of the cabinet, and the :J00- 
ohm line is connected to the K and r, 
posts. 

The 12AT7 dual-triode is the con- 
verter. One triode is the oscillator, its 
signal being coupled to the other grid 
through the O.liH-ppf capacitor. The two 
tuned circuits— oscillator and converter 
— are permeability-tuned. The movable 
slugs are terminated in semi (lex ible 
rods which move between two rollers 
above the chassis. One roller is turned 
by the dial cord; the other is free but 
is pushed tightly against it by a spring. 
The effect is something like a clothes 
wringer. 

There are two stages of permeability- 
tuned i.f. at 10.7 mc ami a single Arm- 
strong limiter. The 19T8 is the dis- 
criminator and first audio tube. This 
tube is a duo-diode-triode combined with 
a single diode. The single diode and one 



of the diodes associated with the tri- 
ode are used for detection. The .'55B5 
output stage feeds a 4-inch PM speaker. 

There are two tone control networks 
in the audio section. The first is the 
familiar .02-iif capacitor across the 
primary of the output transformer. Re- 
moving this or substituting a smaller 
capacitance will restore the highs and 




LINE ANTENNA 



I2BA6 



1 2 AT 7 



12BA6 



12BA6 



Chassis photo shows toner, safety interlock. 

I2AU6 I9T8 



DISCRIM-ISTAUOK) 



It7y AC/DC 




Complete circuit schematic of the Zenith 7F03 FM receiver chassis. The single limiter does a good job. even in a no^sy New York location. 
P RADIO-ELECTRONICS lor 



www.americanradiohistorv.com 



17 




ALU ED'S NEW 
1950 RADIO CATALOG 

196 VALUE-PACKED PAGES 



Smct fat it (tout i 



Get Radio's Leading Buying Guide 

Here's the Buying Guide to everything in radio for every- 
one in radio! Preferred by expert service technicians, engi- 
neers, sound men, Amateurs, builders and experimenters 
it's packed cover to cover with the world's largest selec- 
tions of quality equipment at lowest money -saving prices. 
See the latest in TV and home radio receivers; radio- 
phonos with new three-speed changers; new Sound Sys- 
tems, P.A. equipment and high-fidelity sound components; 
recorders and accessories; full selections of newest Ama- 
teur receivers and station gear; test instruments; builders' 
kits; huge listings of parts, tubes, tools, books, diagrams. 

Allied gives you every buying advantage; speedy de- 
livery, expert personal help, lowest prices, assured satis- 
faction plus the most liberal Time Payment plan in radio. 
Get the new 1950 allied Catalog. Keep it handy — it will 
save you time and money. Send today for your free copy! 

LARGEST STOCKS* QUICK, EXPERT SERVICE 



Send for your FREE copy of 
Radio's Most Complete Catalog 
Use the coupon below — NOW! 






WORLD'S LARGEST STOCKS 

Everything in radio for everyone ir» 
radio! ALLIED's huge stocks are the 
world's largest, including complete 
lines of all leading makes of parts 
and equipment. Get everything you 
need from one dependable central- 
ized source — ALLIED RADIO' 

TELEVISION & HOME RADIOS 

See ALLIED's outstanding selection of 
new Television sets, new toble model 
radios, FM AM combinations with new 
Three*Speed Automatic Changers. 
Sove on these radio models — th« 
choice of experts? 

AMATEUR STATION GEAR 

You'll find everything you need for 
your shack in the new ALLIED Cata- 
log. See oil the latest releoses in re- 
ceivers, transmitters, parts, station 
equipment — the biggest and most 
complete listings in Ham radiol 

NEW SOUND EQUIPMENT 

Packaged, ready to-use Sound Sys- 
tems; amplifiers guaranteed for one 
futf year; high-fidelity sound compo- 
nents; everything in speakers, mikes, 
P.A. accessories, intercom and record- 
ing equipment — ALLIED RADIO is 
headquarters for Soundmen! 



Radio's Leading Buying Guide 



ALLIED RADIO CORP. 
833 W. Jackson Blvd., D«pt. 2-J-9 
Chicago 7, Illinois 

□ Send FREE New 1950 ALLIED Catalog 

Name 

Address 

City Zone State. . 




ALLIED 
RADIO 
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DON'T BUILD ANY 
TELEVISION KITS! 

—When you con pick up a factory wired and 
tested 630TV Television Set, complete with tubes, 
ready to operate— at the same price os o kit! — 
Why fuss or have headaches? 
This is the famous RCA type 630TV chassis 
which has proved to be superior to onything yet 
developed. We need not describe the 630TV 
chassis — you olready know about it. The design 
ond operation is excellent — and it's fully guar- 
anteed! Complete with tubes, reody for cabinet 
installation.— Will operate the Iff", 12", l2'/ 2 ". 
15", and 16" Picture Tubes. *«ri rn 

Price, Less Picture Tube Yl!l/ fill 

16" Glass Tube S57.50 «P ,u ' ' uu 



Servicing 



AC DC TELE-BOOSTER 

CHECK THESE FEATURES 

• Uses 3 type 6AK5's in an extremely stoble and 
efficient wide-band amplifier circuit. • Self-con* 
tained power supply using selenium rectifier. • 
Covers oil television channels in use. • Elimi- 
nates need for outdoor ontennos in many loca- 
tions. • Will actually make difference between 
"Flat" and very bright pictures on weak stations. 

• Improves receiver immunity to off-channel 
interference. Can be tuned to boost weak station 
or turned off to provide normal reception. • 
Simple to install ond operate, requires only 
external connection to receiver. • 
Operotes on 110 volts AC or 0 £ C y $|0.9j 

DUAL SPEED AC/DC 
PORTABLE RECORD PLAYERS 

These units were manufactured for the United 
States Government. Used, but reconditioned for 
resale at o sensationally low pr»ce. 
The motors are of the dual speed type— 33-1/3 
and 78 RPM with fully adjustable speed control 
and will operate on either 1 10 Volts AC or DC. 
No noisy inverters required for DC use. Smooth 
silent operation. 

Cabiners are solidly constructed for portable 
use and are covered with attractive leatherette. 
Complete with an electrodynomic loudspeaker, 
built-in pickup and amplifier, just plug-in and 
play. - . - 

Priced Ridiculously Low While They (IK OR 
Lost-Only JIU.JJ 



5 TUBE AC DC SUPERHET KIT 

Beautiful plastic cabinet with complete parts 
and instructions ta quickly and easily make up a 
sensitive S tube AC/DC superheterodyne broad- 
cast radio. Plenty of volume with good tone 
quality is assured by the beam power stage and 
the PM Dynamic speaker. 

All material including tubes are furnished for 
less thon holf the cost of the built up rodio. 
Nothing else to buy. Tubes used ore, I-I2SA7, 
I-I2SK7, UI2SQ7, I-S0L6, I-3SZS. Powerfully 
sensitive built-in loop included. _ ft 
Price including all tubes and cobi- CJq 



TWO STATION INTER- 
COMMUNICATION SYSTEM 

Radiomen — provide yourself with an additional 
source of Income by selling and installing these 
high quality — low cost intercoms. 
Selling Feotures: • For the nursery (baby sit- 
ting) ar sickroom • In private homes — room to 
room— garage to house — basement to attic, etc. 
• Busy businessmen • Ideal for use in television 
antenna installation and servicing — instead of 
unhandy eorphones • Simple installation — only 
2 wires to connect • Housed in an attractive 
walnut case, I master and I slave stotion, com- 
plete with tubes. 

Price ^ 

Extra for SO feet twin-lead cable. J|| (jj) 



MODEL NFRD— RADIO NOISE 
FILTER 

if it doesn't work, send it back!! 
We absolutely guarantee that our Model NFRD 
will el.minate all line noises when properly con- 
nected to radios, television sets, short wave sets, 
motors, elecrric shavers, refrigerators, vibrators, 
oil burners, transmitters, and all other sources 
of interference. This unit will carry up to 12 
amperes or 1% KW of power and may be used 
right at the source of interference or at the 
radio. 

Small size only 3" x l'/ 2 " x 7'/ 2 ". \1 Oh 
Very low price only EACH 

Satisfaction guaranteed on all merchandise. 
All prices F.O.B. New York City 
WRITE FOR FREE CATALOGUE T9 

RADIO DEALERS SUPPLY CO. 

154 Greenwich St. New York 6, N. Y. 



A 



Service technicians should appreciate the lack of crowding under the receiver's chassis. 



give a somewhat more brilliant tone, 
though it will also allow noise to enter 
the speaker and thus necessitate more 
precise tuning. 

The other is a negative feedback ar- 
rangement between the cathode of the 
power-amplifier and the grid of the 
first audio. The percentage of feedback 
is limited by connecting the loop to an 
820-ohm resistor at the bottom of the 
volume control. Because of the .05-ui 
capacitor and 1,000-ohm resistor in the 
loop, the feedback consists substantially 
of frequencies above 3,000 cycles. To re- 
duce the bassiness this causes, values 
for the resistor and capacitor may be 
changed. Omitting the network entirely, 
however, causes an unpleasing lack of 
bass. 

Zenith, apparently conscious of the 
danger inherent in a.c.-d.c. chassis, has 
so designed the set as to make it im- 
possible to touch anything connected 
to the chassis unless the back is re* 
moved. (The back has a warning sten- 
ciled on it as well.) The controls are 
insulated. Moreover, when the back is 
removed, a socket attached to it dis- 
connects from a male plug on the 
chassis so that no line voltage is con- 



nected to the set — an interlock arrange- 
ment, in other words, like those found 
on television receivers. This is a very 
unusual and commendable feature as 
it makes the set genuinely shockproof. 
Even the screws holding the chassis to 
the cabinet are not underneath as in 
the usual receiver. They are inside, 
where they cannot be touched unless the 
back is removed. 

The receiver is aligned in the usual 
manner, preferably with an FM gen- 
erator and oscilloscope. Alignment fre- 
quency for the r.f. section is 98 mc. The 
tuning slugs for the oscillator and 
mixer coils may be adjusted after melt- 
ing, with a hot iron, the cement which 
prevents them from turning. A drop of 
speaker cement should be put on each 
after alignment to hold it in place. 

A .05-uf capacitor should be con- 
nected in series with the signal gen- 
erator when aligning the i.f.'s and a 
270-ohm resistor when aligning oscilla- 
tor and mixer. 

This receiver cannot, of course, re- 
produce the full tonal possibilities of 
FM. As a substitute for the usual noisy, 
distorting AM bedside set, however, it 
is ideal. 



FRINGE RECEPTION DISCUSSED AT LITTLE ROCK 



Members of the Greater Little Rock, 
Ark., Radio Servicemens Association 
and their visitors heard Robert W. Bar- 
ton, Motorola engineer, discuss "Tele- 
vision Reception in Fringe Areas" at 
their regular meeting which was held 
on June 17. 

Mr. Barton stated that a skilled tech- 
nician could do much to improve re- 
ception, particularly by the use of 
proper antennas. These should be 
stacked directional arrays — cut for the 
one channel on which reception is de- 
I sired — rather than the broadband type. 
A particularly promising antenna for 
fringe areas, he continued, is the 
rhombic. Though it demands much 
space and must be oriented exactly both 
horizontally and vertically for the best 
results, a superior rhombic is close to 
being ideal for weak-signal areas. 



Boosters are another useful aid, and, 
where transmission lines are long or 
signal-noise ratio bad, should be in- 
stalled right up at the antenna. If two 
boosters are used, they should be "stag- 
gered." i.e., one tuned to the video and 
the other to the sound carrier. Other- 
wise they might tend to sharpen the 
signal too much, causing serious loss of 
picture definition. 

Mr. Barton's address was followed 
by a short general discussion on organ- 
ization problems, in which visitors from 
Hot Springs, whose association faces 
a number of difficult local problems, 
took an especally active part. Service 
technicians from three other Arkansas 
points (Pine Bluff, Magnolia, and For- 
dyce) were also present at the meeting. 
The total number of technicians attend- 
ing was more than 30. 

RADIO-ELECTRONICS for 
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I MONEY BACK GUARANTEE — We believe units offered for sale by mail order should be sold j 

; only on a "Money-Back-lf-Not-Sattsfied" basis. We carefully check the design, calibration and value ■ 

■ of all items advertised by us and unhesitatingly offer all merchandise subject to a return for credit or ! 

1 refund. You, the customer, are the sole judge as to value of the item or items you have purchased. I 



A COMBINATION 

20,000 ohms per volt MULTI METER 
and TELEVISION KILOVOLTMETER 



The Hew Mode/ 




Added Feature: In. 
eludes an Ultra High 
Frequency Voltmeter 
Probe with a frequen . 
cy range up to J. oon 
MEGACYCLES. When 
plugged into the Mod , 
el Tv-20 the V. H. 
probe converts the unit 
into a Negative Peak- 
Keading H. F. Volt, 
meter. 



The Model TV-20 operates on self -con- 
tained batteries. Conies housed i" beau- 
tiful hand-rubbed oak cabinet com- 
plete with portable cover. Built-in High 
Voltage Probe. H. F. Probe. Test Leads 
and all operating instructions 



5 39 
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Specifications : 
9 D.C. Voltage 

Ranges: (At 

20.000 ohms per 

VolO 
0-2.5' IU'5u/IUu/ 

250 500/1,000/ 

5.000 / 50.000 

Volts) 
8 A. C. Voltage 

Hanges: (At I. 

000 ohms per 

Volt) 
0-2.5, 10/50/100/ 

250 500/ 1.000/ 

5.000 Volts 

5 D. C. Current 
Ranges 

0-50 Microamperes 
0-5/50 500 Milli. 
amperes 

0-5 Amperes 

4 Resistance 
Ranges: 

0-2.000 / 20.000 

ohms, u • 2 20 

Megohms 
7 O. B. Ranges: 

(All O. B. 

ranges based on 

ODb: I Mv. in. 

lo a bo0 ohm 

line) 

- 4 to + 10 db 
8 to + 22 db 
22 to + 36 db 
28 to + 42 db 
36 to f 50 db 
42 to + 56 db 
48 to + 62 db 
7 Output Voltage 

ranges: 

0 to 2.5 IP 50 • 
100 250 500 - 
1.000 Volts 



The Model 88 — A Combination 



SIGNAL GENERATOR 
and SIGNAL TRACER 




The Model 88 comes complete with all test 
leads and operating instructions. ONLY 



Signal fJenerator Specifications: 

*Fwtuency Range: 150 Kilo- 
cycles to 50 Megacycles. *The 
K.F. Signal Frequency is kept 
completely constant at all out. 
I»nt levels. v Modulation is ac- 
complished by Crid.blocking ac- 
tion which is equally effective 
fn»- alignment of amplitude and 
frequency modulation as well as 
for television receivers. *R.F. ob- 
taiunbfe separately or modulated 
l»y the Audio Frequency. 
Signal Tracer Specifications: 
' I I lie new Sylvainia IKzi Or- 

»»«"d rr>-ul Diinle uliiili cnoi- 

f.nnr.l ttltli a fi-si si anre -capacity 0 «-t 
v i«ik prii\ ides a fre- 
iiiim.O taupe (if 3u0 ^ 
i i<i ;.n .Mecm-ycli-n. v 
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SUPER METER 

A Combination 
VOLT - OHM - MILLI AMMETER 
Plus CAPACITY REACTANCE. 
IMM CTANCE and DECIBEL 
MEASUREMENTS. 

0. c. volts: <i to 7.r»/i.v7.vno :.-.ii 

I MMV 7 ".IM». A.C. VOLTS: ft to !T»/30/ 

1 . "di ' ::ihi i.-.im :<o<Xi Volts. OUTPUT 
volts: o in i."./:t«/ iTio/.ton/ 1 r.iMi/:timo. 

D.C. CURRENT: 0 to ].:■/ I.V15A ma.; 
it i<. 1 * \ii.|i*. RESISTANCE: ft to nun 

Hiii.oi Iiiiiv. 0 lo 1ft Mrisohms. CA- 

P At I T Y : mil I.. .1' MM. 1 to I MM 
(Qnulity t.-sl for elwiml.vtirs.) REACT- 
ANCE: 7 r> 27.IHHI Ohms; 13.00m Ohms 

U. :: .Mettnliin, 

INDUCTANCE: 1.7'. to 70 Henries: 3.*i 
in s.uiili II. in ii > 

DECIBELS: hi in + IK. +10 tn + 33. 



The model 670 comes housed in a rugged, 
crackle-finished steel cab- 
inet complete with test 
leads and operating 

'ttructions. Sin 5'V 

7- h r. 



The New Model 
TV- 10 



TUBE TESTER 



Specifications : 
if Tests all tubes including 
4, 5, 6, 7, Octal, Lock-in, 



'eanut, Bantam, Hear- 
ing -a id. Thyratron. 
Miniatures. Sub- Minia- 
tures. Nova Is. etc. Will 
also test Pilot Lights. 
Tests by the well-estab- 
lisht-d emission method 
for tube quality, directly 
read on the scale of the 
meter. 

Tests for "shorts" and 
"leakages" up to 5 Meg- 
ohms. 

Ust-s the new self-clean- 
ing Lever Action 
Switches for individual 
element testing. Because 
all elements are num- 
bered according to pin- 
number in the RMA base 
numbering system, the 
user can instantly iden- 
tify which element is 
under test. Tubes having 
tapped filaments and 
tubes with filaments ter- 
minating in more than 
one pin are truly tested 
with the Model TV-lu as 
hen necessary, 
tickets. Instead 

lividual sockets are used for each type of tube. Thus it is impossible 
to damage n tube by inserting it in the wrong sorket. 
if Free-moving built-in roll chart provides complete data for all tubes. 
if Newly designed Line Voltage Con I rol compensates for variation of any 
line vollage between Hif> Volts and ISO Volts. 




The MCdel TV- 0 operates on 105-130 fAA 
Volt 60 Cycles A.C. Comes housed in a * "JU 
beautiful hand -rubbed oak cabinet com- J 
plete with portable cover. wW 

any of the pins may be placed in the neutral position 
if The Mudel TV. 10 does mil use any combination type 
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The Hew Model 
TVO0 



TELEVISION SIGNAL GENERATOR 




Model TV. 30 
comes complete 
with shielded co- 
axial lead and 
all operating in- 
structions. 



*29 



Enables align, 
ment of Tele, 
vision I. F. and 
front ends with- 
out the use of an 
Oscilloscope 



Specificat ions : 
Frequency 
Range: 4 Bands 
— No switching. 
18— :t2 Mc. 35— 
65MC.54 9SMc. 
150 250 Mc. An. 
dio Mod u la t i ng 
Frequency : 400 
cycles (Sine 
Wave). Attenu. 
ator 4 position, 
ladder type with constant impedance con- 
trol for fine adjustment. Tubes Used: 
0C4 as Cathode follower and modulated 
buffer. 6C4 as K.F. Oscilator. RSN7 as 
Audio Oscillator and power rectifier. 



The Now Model 770 — An Accurate PockoLSiio 

VOLT-OHM MILLIAMMETER 

(Sensitivity: 1000 ohms per volt > 

Com pact -measures 3 l V x 5'*" x 2M". 
Uses latest design Z'/r accurate 1 Mil. 
D'Arsonval type meter. Same zero ad- 
justment holds for both resistance ranges. 
It is not necessary to readjust when 
switching from one resistance range lo 
another. This is an important time-sav- 
ing feature never before included in a 
V.O.M. in this price range. Housed in 
round -cornered, molded case. Beautiful 
hhek etched panel. Depressed letters 
fillet! with permanent white, insures 
long. life even witb constant tise. 
Specifications: 6 A.C. VOLTAGE RANGES: 

o-i.v.wi'rii :iou i">np/:t(K»u tops. 

6 D.C. VOLTAGE RANGES: fl-T'i ' !"•/ • ."i 
i:.H/7:.il l.'dhi volts. 

4 D.C. CURRENT RANGES: H I 1 : I™ 

Ma. IMS Ami". 

2 RESISTANCE RANGES: 0-r.flO Ohnv 0-1 
MckiJiiii. 




The Model 770 comes complete 
with self-contained batteries, 
test leads and all operating 
instructions. 



20°o DEPOSIT REQUIRED ON ALL C.O.D. ORDERS 



GENERAL ELECTRONIC DISTRIBUTING CO. r K 
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Amateur 



Operation on 

! 160 METERS 




By RUFUS P. TURNER, K6AI* 

WITH the reopening of the 
lOO-meter band a new thrill 
awaits the postwar ham as 
well as the oldster who never 
got around to trying this band before 
the war. Reoccupation of 1(>0 may also 
relieve some of the congestion in the 
higher- frequency bands. 

Before the war, the 160-meter band 
was a cozy meeting place for rag chews, 
especially among el ass- R phone opera- 
tors. It also was a natural for local 
code-practice broadcasts. Excellent for 
short-haul traffic and for 500-mile (or 
better) nighttime contacts. 1150 was 
known occasionally to uncover some in- 
teresting domestic PX. 

Operation on 100 meters introduces a 
few problems peculiar to itself. For ex- 
ample, tank circuits are much larger 
than on the higher frequencies, and 
HC1 is of special concern because of 
the comparative nearness of 100 to the 
standard broadcast band. Transmitters 
must work straight through (that is, 



*. \ WIAY. 



oscillator, buffer, and final amplifier 
must all be on the same frequency — no 
doubters), and half-wave antennas are 
inconveniently long so that shorter 
antennas must be employed in most 
cases. 

Moreover, the new 160-meter regu- 
lations bring further special require- 
ments into the picture: The entire pre- 
war band has not been reallocated; cer- 
tain portions, of it are assigned to 
specific geographic localities. The op- 
erator must provide satisfactory means 
for reducing the power input to his 
final amplifier to the specified nighttime 
power for his particular locality. (In 
one geographic section, nighttime oper- 
ation is prohibited altogether.) There is 
a limitation on daytime power, as well. 
Nowhere is the usual 1 -kilowatt power 
input permitted. Emission is limited to 
Al (pure c.w.i and A:* (amplitude- 
modulated phone ». The new band is 
shared with the vital Lor an naviga- 
tional aid, and no interference may be 
caused to that service. 

What frequency and power? 

The map (Fig. 1) will enable you to 



determine quickly the legal operating 
conditions for your locality — which 160- 
meter frequencies may be employed 
where you operate your station, and 
what daytime and nighttime power in- 
puts you may use. 

For example, if you live in Kansas, 
you may use only frequencies between 
1900 and 1925 kc and between 1975 and 
2000 kc. and you may use 500 watts in 
the daytime but must reduce your pow- 
er to 200 watts at night. If you live in 
the State of Washington, on the other 
hand, you may use the same frequencies 
but may run only 200 watts during the 
day and must reduce to 50 watts at 
night. In New York, your frequencies 
would be 1800 to 1825 kc and 1875 to 
1900 kc, and your power allotment is 
500 watts days and 200 watts nights. 
.V iy h t hi y fits o t o fit via I **» use t , hra I 
attamhird t ime. 

How large a tank? 

After the war, coil manufacturers 
dropped 100-meter coils from their 
catalogues because the demand for them 
had disappeared. They may be expected 
to reappear soon on the market. In the 
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Alarm indicator Record 
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v>akkying hundreds of telephone calls, coaxial 
cable runs through many lonely miles. Far from 
towns and people, master amplifying stations 
stand guard with a new automatic alarm system 
developed by Bell Telephone Laboratories. 

At a city terminal, the man on duty makes a 
check by laying a transparent log sheet over a 
glass window, and dialing a master station hun- 
dreds of miles away. At once the station begins to 
gi\e an account of itself, lighting lamps under 
the log sheet to report any abnormal operating 
condition before it becomes an emergency. 



But when something happens that threatens 
serious trouble, the apparatus acts at once — 
maybe by sw itching in a spare coaxial — and calls 
a distant test board by ringing a bell. Sometimes 
he can take further steps by remote control; if 
not, he knows exactly how to brief the nearest 
repair crew. 

\\ ith this new alarm svstcm, maintenance 
men need not be stationed at isolated points, 
just waiting for something to happen. Instead, 
they live in their home communities. This makes 
for better work . . .and better telephone service. 



BELL TELEPHONE LABORATORIES exploring and inventing devising 

AND PERFECTING. FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE. 
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Amateur 



meantime, prospective 160-meter con- 
structors will want to wind their own 
coils and rtart operation without delay. 

If you already have a 100-nui tuning 
capacitor in your transmitter, you will 
need a 100-mierohenry coil to hit 1800 
kc (the lowest currently assigned 160- 
meter frequency) with the capacitor set 
to three quarters maximum. If your 
tuning capacitor is 50 n\if t your coil 
must have an inductance of 210 micro- 
henries. Both of these combinations will 
cover all four sections of the new 160- 
meter band. You may determine the 
number of turns needed for either of 
these inductance values from any of the 
inductance tables, charts, or graphs ap- 
pearing in the radio handbooks, or use 
the following equation: 
/ 3d ^9T~X~~L 
N = v' — . 

0.2d J 

where N the required number of 
turns, d diameter of the coil ( inches) , 
I = length of the coil (inches) and 
L — the desired inductance (micro- 
henries). 

For low-powered, single-ended oscil- 
lator, buffer, and final amplifier stages 
(using tubes up to and including type 
0L6), the 100-ph coil may be made by 



osc 



BUFFER FlN*L AM PL ANT 

1 60M 



I60M i <J 160M / o 



Fig. 2 — Buffer is between oscillator and p.a. 

close-winding 71 turns of No. 22 enam- 
eled wire on a 1 ! 2 -inch-diameter form. 
The 210-jih coil consists of 102 turns of 
No. 25 enameled wire, close-wound on 
a 1 '/(►-inch-diameter form. Coils for 
higher- powered stages (using tubes 
from type 807 up) require heavier wire, 
the size depending upon the plate power 
input, and accordingly will require 
larger coil diameters and winding 
lengths. To determine the number of 
turns needed in these coils, first decide 
upon the size of wire which must be 
used and the maximum length and 
diameter you can accommodate in the 
stage in which the coil is to be used; 
then substitute these diameter and 
length values together with the desired 
inductance figure in the equation above. 

A quick expedient is to put your 
present 80-meter tank on 160. This 
may be done by connecting an auxiliary 
fixed capacitor (air or vacuum type) 
in parallel with your present 80- meter 
tuning capacitor. The capacitance of 
the auxiliary unit must be equal to 
three times the capacitance of your 
80-meter tuning capacitor. Connections 
must he made with short, heavy leads. 

Recommended lineup 

A 160-meter transmitter must he 
operated straight through; that is, 
every stage must be on the same fre- 
quency as the radiated signal. If a 
doubler were included anywhere in the 
160-meter rig, the preceding stage 
would have to operate between 900 and 
1000 kc. in the standard broadcast band. 



We cannot recommend this, since bitter 
experience indicates that even the best 
boxed-up, broadcast-band amateur oscil- 
lator can, and usually does, interfere 
with nearby broadcast receivers. 

When operating straight through, it 
is advisable to employ a tuned bufler 
stage between the oscillator and final 
amplifier (see Fig. 2), especially when 
the final amplifier is modulated. And it 
is good practice to shield the stages 
from each other. A flat, vertical, sheet- 
metal baffle plate usually will provide 
sufficient shielding. 

If the buffer stage is a triode, it must 
of course be neutralized. However, this 
introduces very little inconvenience, 
since generally it is easier to neutral- 
ize in the 160-meter band than at the 
higher amateur frequencies. Screen- 
grid tubes, such as the 807, will require 
no neutralization in buffer stages, pro- 
vided they arc mounted in tube shislds 
and their grid and plate circuits 
shielded from each other. They do have 
a marked tendency to take off on their 
own at higher frequencies unless para- 
sitic suppressor resistors are connected 
in their control-grid (and often plate) 
leads. 

Either a crystal oscillator or v.f.o. 
may be employed on 160. Like 160-meter 
coils, inexpensive 160-meter crystals 
have not been available in any profu- 
sion on the postwar market. But their 
reappearance may be expected within a 
short time. If a v.f.o. is employed, the 
tunable oscillator stage must be fol- 
lowed by one or two buffers (or un- 
tuned class-A isolator stages) in addi- 
tion to the regular buffer stage of the 
transmitter. This is to provide suffi- 
cient isolation. In a straight-through 
circuit, there is a pronounced tendency 
for modulation or keying in succeeding 
stages to react upon the oscillator fre- 
quency unless fully isolated. 

Accurate frequency-measurement fa- 
cilities must be available if a v.f.o. is 
used on 160. Only by knowing the oscil- 
lator frequency closely can the operator 
be sure of keeping within the limits of 
the channels assigned to his locality. 

Power reduction 

Since the new regulations call for re- 
duction of power at night, adequate 
means must be provided for power re- 
duction and measurement. 

To reduce power: 1. Use a Variac or 
similar adjustable autotransformer in 
the primary circuit of the final plate 
transformer. 2. Use a final plate trans- 
former with a tapped primary or sec- 
ondary. X Reduce loading or excitation, 
or both. 

Whatever method of power reduction 
is employed, the 160-meter operator 
must be sure of his power measure- 
ments. The simplest method is to meas- 
ure the final amnlifier plate voltage and 
plate current. Multiply the voltage by 
the current (amperes) to obtain the 
plate power input. If you are not sure 
of the accuracy of the meters used, it 
is far better to reduce to a lower power 
value than that specified by regula- 
tions. 



The antenna bugaboo 

Few amateurs have enough "house 
room" for a full-grown 160-meter an- 
tenna. A half-wave flat-top at 1800 kc 
is 260 feet long; and 1800-kc, quarter- 
wave, open- wire feeders are 133H feet 
long. 

Several schemes found workable in 
the past are illustrated in Fig. 3: 

Fig. 3-a. This is a popular bent-type 
antenna with quarter-wave in both the 
horizontal (flat-top) and vertical (lead- 
in) portions. The vertical wire must 
be kept as clear as possible of all build- 
ings, trees, and other obstructions 
whether metallic or nonmetallic, since 
it is a part of the radiating system. 
The vertical wire must be rigidly sup- 
ported. The tuning network may be an 
exact duplicate of the final amplifier 
tank. 

Fig. 3-b. In this double-bent arrange- 



LINK CO-AX 



7^ I g ^ X MUTER 

■i GOOD GND 

Fig. 3-a— The bent antenna for I60.meter use. 
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TO XMITTER 

1-000D GND 

Fig. 3-b — Antenna with three bent sections. 
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Fig. 3-c — One folded horizontal arrangement. 
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Fig. 3-d — A possible small-space arrangement. 
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Fig, 3-e — Two-band antenna is for 00 and 160. 
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says FRANK SMOLEK, 



General Service Manager of 2»nifh 

In addition to providing oil necessary signal sources, the new Simpson Genescope 
Includes o high sensitivity oscilloscope of unique advanced design, complete in 
every detoil. Sens tivity 25 millivolts per inch. Wide bond response to 3 mega- 
cycles or more. Equipped with a high frequency crystal probe for signol tracing. 
AM and FM oscillotor sections provided with large, easy to read dials with 
20-1 vernier control and 1000 division togging scole. Revofuf f'onary, ingenious, 
Exclusive output termination provides for various receiver impedances, either 
direct or through on isolating condenser. 

Step attenuator for control of output. 

Size: 22"* 14**7 '/i". Weight 45 lbs. Shipping Weight 54 lbs. 

DEALER'S NET PRICE complete with Test Leads and Operator's Monual $375.00 



CHECK THESE RANGES AND YOU WILL SEE HOW MUCH THE 
SIMPSON GENESCOPE CAN DO FOR YOU 

RANGES AMPLITUDE MODULATED 

FREQUENCY MODULATED OSCILLATOR OSCILLATOR 

Band A — 2 120 megacycles 
Band B— 140-260 megacycles 
Sweep width variable from zero to 15 

megacycles 
Sweep rote 60 cycles per second 
Specially designed frequency sweep motor 
Continuously variable attenuator 
Crystal calibrator— 5 megacycles ± .05% 
Audio Oscillator 400 cycles indication 



Eand A— 3.2-1 6 megacycles 
Band B — 1 5-75 megacycles 
Bond C— 75-250 megacycles 
30% modulation at 400 cycles 

or unmodulated 
Continuously varioble attenuator 
Visual method of boat frequency 



Modem FM and TV development and servicing requires 
the use of test equipment made to exacting standards. With 
this in mind Simpson offers you the Genescope with the as- 
surance that everything possible has been done to make it the 
most accurate, flexible and convenient instrument available. 
The Genescope will render many years of uninterrupted service 
and always produce accurate results. 




HERE'S THE SIMPSON— MODEL 479 
TV-FM SIGNAL GENERATOR 

Exoctly the some circuits, ronges ond func- 
tions os the Modet 480, described obove, 
with the exception of the oscilloscope. 
Sixe 17"xl4"x7V,". Weight 34 lbs. 
Shipping Weight 40 lbs. 
DEALER'S NET PRICE with Test Leods 

ond Operotor's Monuot $245.00 
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5200-S218 WEST KINZIE STREET • CHICAGO 44, ILLINOIS 
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ment, both the vortical sections must l>c 
rigidly supported and must be kept as 
clear as possible of all obstructions, 
such as buildings, trees, etc. 

Kip*. 3-r. 3-tl. These folded horizontal 
arrangements embrace a single quarter- 
wave folded on itself (Fiji. Jl-d) and are 
adaptable to smaller roof space. Note 
that the 2- foot connecting sections are 
included in the total quarter-wave in 
each instance. Both the folded horizon- 
tal sections of these antennas and the 
vertical lead-in wire must be rigidly 
supported so that the separate sections 
do not move with respect to each other. 

Fig. 3-c. This scheme enjoyed some 
popularity among prewar hams who 
commuted regularly between 80 and 
IfiO. In this scheme, the feeders (which 
usually are a quarter-wave long) are 
tied together at the transmitter end 
and connected to the top of a tuning 
unit. 

While none of the antennas of Fig. 
will give results exactly as good in 
every sense as a conventional 1 1O- 
meter, half- wave job, each will operate 
sufficiently well, when properly installed 
and tuned, to insure 160-meter enjoy- 
ment in cas( where erection of a half- 
wave flat -top is impossible. 

The Marconi antenna 

The qua Tier- wave, or Marconi, an- 
tenna was a favorite among prewar 
MiO-motor amateurs, A quarter-wave on 
100 is 130 feet, and an inverted L 4<) 
feet high and IH) feet long (for exam- 
ple) is eomparat ivelv easy to erect. 
(Of win sc. U0 feet high and 10 feet 
in the flat -top would be much better,) 

The Mareoni antenna is sei ies-fed 
(Fig, 4). A eoil about the size of your 
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Fig. 4 — Morcon* ontenno wos prewar favorite, 

output tank is used in series with the 
largest eapaeitor you can conveniently 
get. Anything from :;(>5 to 1,000 pu'f 
may be used. The coil can be tapped for 
further adjustment. The antenna of 
Fig. :t-e may also load up better if 
tuned as a Marconi. 

The ground connection mus» be a 
good one. The best ground will be ob- 
tained by burying a number of long 
lengths of heavy wire as deep as pos- 
sible in moist earth, preferably radiat- 
ing outward from the common connec- 
tion point like the spokes of a wheel. 
The next best ground undoubtedly is a 
cold water pipe to which a stout, tight 
connection is made. Do not, under any 
circumstances, attempt a ground con- 
nection by hooking to the heating sys- 
tem of a building, gas pipes, or buried- 
end downspouts. 

Where a good ground is impossible, 
a counterpoise should be erected. In its 
simplest form, a counterpoise is an- 




other wire strung under an aerial and 
a few feet above the ground. A number 
of parallel wires will give better re- 
sults. The counterpoise need not be 
directly under the aerial. Many ama- 
teurs have used them in back yards 
and running in the opposite direction, 
or even on another roof, at the same 
height as the main aerial. Generally 
speaking, the poorest counterpoise is 
slightly better than the best ground. 

A counterpoise roughly I ISO feet long 
will put your transmitter right in the 
middle of a half-wave antenna system. 
Excellent results may be expected from 
such a hookup (Fig. 5), especially if 
the counterpoise and aerial can be run 
in opposite directions at the same 
height, making an antenna much like 
a standard dipole. 

Interference 

In several respects, a H>0-meter sta- 
tion is more likely to interfere with 
nearby broadcast receivers than a 
higher- frequency amateur rig. This is 
due principally to eloseness of the 1 IO- 
meter band to the standard broadcast 
band. Principal forms of this inter- 
ference include: stqx rhcicrodyvc ivtcr- 
frrc»r<\ caused by 100-meter signals 
beating with the local oscillator in the 
receiver to set up images on the broad- 
cast dial; cms* talk, usually found only 
in poorly shielded receivers, a form of 
interference in which the amateur sig- 
nal is tuned in and out with one or 
more broadcast stations, usually with- 
out whistles or "hi relies**; and ,v/wWohx 
trnjurttrira caused by overmodulation 
of the 100-meter transmitter. 

The remedy for the latter is obvious 
--don't overmodulate if you want to 
keep out of your neighbors* receivers. 
In each of the other cases, a good wave- 
trap connected in the antenna lead of 
the receiver usually will remove the 
offending signal. A small, effective Uro- 
meter wavetrap may be made by con- 
necting in parallel an 0,100-millihcnry, 



lattice-wound r.f. choke (such as a 
Miller No. 610) and a 50-puf, minia- 
ture, variable capacitor. Wavetraps 
should be mounted in a shield can and 
installed as close as possible to the 
receiver antenna terminal. 

The wideband video amplifier of a 
television receiver passes everything 
from zero to 4 megacycles and is a 
vulnerable spot for 160-meter inter- 
ference. This form of TVI can be obsti- 
nate and ornery, since it enters the 
video channel by direct pickup rather 
than through the TV receiver front 
end, and usually is not removed by a 
wavetrap in the antenna circuit. How- 
ever, video amplifiers are well shielded 
in most television receivers and per- 
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Fig. 5 — A counterpoise is better than ground. 

haps this type of interference will not 
be widespread. Harmonics of lfiO-nieter 
signals may enter the video i.f. channel, 
this channel often being operated in the 
vicinity of 25 megacycles, but, accord- 
ing to reports of preliminary tests, they 
aie amenable to wavetrap action. 

While on the subject on interference, 
a final word should be said regarding 
the fact that our postwar 160-meter 
band is shared territory. We rub elbows 
in this band with Loran, which is a 
vital service that can attain life and 
death importance. Under no circum- 
stance can we afford to interfere with 
this service. Nor can we run the risk 
of losing 160, a fine band for local 
traffic, emergency work, rag chews, and 
a multitude of other applications. 



TRANSMISSION LINE STANDOFF 



The transmission-line standoffs man- 
ufactured by John Odcgaard, Brooklyn. 
N. V. are novel in construction and 
u n usually versatile and easy to use. 
Kach consists of a cadmium-plated, 
hardened-steel, fiat nail and a small 
piece of specially punched polyethylene 
similar to thai of which ribbon trans- 
mission line is made. 

The nail is shaped much like a floor- 
ing or horseshoe nail, with small 
"steps** along one edge. It may be 
driven into wood, the mortar between 
bricks, or iron or aluminum television 
antenna mast pipes. It may be used 
to join the antenna mast to an exten- 
sion, as shown in the photo. A lead 
weight back-; up the pine in this case. 
No drilling is necessary; the nails may 
simply be hammered in and through. 

The top row of standoffs in the wall 
(see photo) shows the sequence of op- 
erations. The nail is hammered in, 
then one of the slots in the polyethy- 
lene strip is forced over the head. The 



cable is placed beneath the flap and the 
strip is folded over the cable, the other 
siot going over the nail head. 




Assembly steps for the standoff are numbered. 
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Lafayette's new low-price policy will save 
you big money on eveiytling you buy in 
radio . . . pa its. tools, etc. < heck the values 
shown here — they're only a sam|ilmp of 
the super bai fains in our catalogs, flyers, 
ami nutlets, (lot on our m..ilinK list today. 
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strong •»> o-. Alnico V Man- 
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AM you need to install it is. a screw driver. Here's 
a complete 2- way system you can set up any- 
where at all fur direct inter-communication. 
Calls can originate from either end. A baby's 
whimper will pick up at 15 feet. So powerful, 
i emote will operate over 2,000 ft. from master 
station. Plastic cabinets, tubes, 50 ft. connecting 
wite, etc. included. 

No, wt. 8 lbs $12.1r3 
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Convenient storage 
for small parts. Kach 
unit constructed with tongue and slot de- 
signed to interlock with other units at top, 
bottom or side. Units may be fitted and 
ft curely locked around existing fixtures foi 
economy of space. Kach drawer has handy 
pull and holder for contents card. ciCA 
All-.xteel. 2 x 2 1 .' x 5". * <WI 
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Giant Book Just Off Press Bonanza for 
Servicemen! Lowest Prices in America 

FREE!! FREE!! 

Think of what it means to sit down at 
your own leisure, in your own shop or 
home, and coxer the entire radio and elec- 
tronic field with this one catalog- There 
isn't a part made for radio that you won't 
find here -and at lower prices than any 
place in the world. 164 pages packed solid 
with electronic merchandise: every style, 
c\ery type, every quality, all the bip brand 
names and thousands of special-bargain 
items of top quality and rock-bottom 
prices. 

Lalayettc Concord catalogs tamtNS for 29 years 

But this one is a real special. In the first 
place. Lafayette-Concord prices have been 
{tared down to within a hairbreadth of 
our own cost. In the second place, our 
ftocks on radio, television, phonographs 
and playeis of all types and speeds, re- 
corders, loudspeakers, public address sys- 
tems, ham gear, etc. are unmatched. Every 
single item described fully, with all the 
technical information you want. Yes. you 
can shop the entire radio world just with 
this one catalog - and know you're getting 
the lowest prices anywhere. 

SEND FOR VOUR COPY NOW 

One penny — that's all it costs you to 
ow n this giant catalog. Just fill out the 
coupon below and paste it on a penny 
postcard. But do it quickly. These cata- 
logs are going fast to oldtimers on our 
mailing lists and thousands of new- 
comers. Rush your request now! 
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Push-pull output circuit d< .signed foi use 
with ciy.stal pickup. I'ms two ",'iA5 tulx-s, 
14K<\ and ""»V4 icctifier 4-tuU- amplifier 
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Free Consultation Service 

One thing Lafayette has to offer you can't 
buy anywhere else at any price. It's our 
free consultation service. You sec, Lafayette 
men are engineers, basically, and salesmen 
in the second place. No matter what your 
pioblem is in radio, electronics or television 
- you can write to us and ask for advice. 
You'll get honest suggestions and a patient, 
fully detailed aiihwer. You don't have to 
feel obligated to buy merchandise just 
because you wnte for free advice. Our 
engineers eat, sb-ep and drink radio and 
elect ionics — a to! there's nothing in the 
world they'd rather think ahout. So write 
anytime or diop into any nf our stores if 
jou'ie in the MCinity. We'll answer your 
questions with the same speed that we fill 
mail orders — and. Mievc us, that's fast! 



A "mu^t" for every TV ser- 
\ iceman'^ kit! JStnps ;mO-ohm transmis- 
sion line quickly, easily, cleanly. Merely 
itiM-it twin lead in operring at top, turn 
b, t r handle a quarter turn, and pull out 
stripped wire ready for use. Made of dur- 
able metal. K oz. No. lhNlj.WlR $395 



US'} ATTENTION EXPORTERS US'} 

Orders from friends outside the conti- 
nental U. S. will get special attention 
and faster handling if they are address- 
ed to the Export I »i vision. New York 



SENSATIONAL VALUE! 

5 TUBE Superhet Kit »n.« 



RUSH FOR FREE CATALOG!!! 



1 

■ 




Tfit. r\1iem.'i\ p..()u)ji A< PC kit t ..m*i* 

m th u h.iml- nv («» » n«- pl.i-tit i^Unet 
I ir« nt i< "■ 1 ,1m" * •!»» I hr*«-»» rt* ttf u-m»r 
l-'s \7. U-KT. I JMfT and V'|.f, - U W« 

li-U.'t*"- .<!>!■ matu vlurn, i«rtr>0 in r on*- 
0|r»H<n'.>n I» jI I- <tM_irnl nui With whir 
1 111 »• i4i.>r« i- v» unir *■"■" o Iijmi k.)<H\tli> 



LA FAYETTE 

the world $ largest radio supply organization 



SHOP IN PERSON 
AT ANY ONE OF 

OUR OUTLETS: 



HCW YORK 

100 Sixth Avenue 
542 E. Fordham Rd.. 
Bronx 

CHICAGO 

901 W. Jackson Blvd. 
229 w. Madison St. 

ATLANTA 

26& PeachUee St 

BOSTON 

110 Fedetal St 

HtwAKK 

24 Central Ave 



LAFAYETTE HAD10 I'eut. Jl-9j DON'T FORGET TO 
901 W. Jackson Blvd., Chicago 7 0RDFP Diba... ' 
1U0 Sixth Avenue. New York 13 L " BARGAINS! 



□ Please send my FREE CATALOG No. 



□ 



Please fill attached order. I enclose $ in 
postal note, money order or check. Will remit few- 
cents postage when Older is received. 



I 



SEPTEMBER 



949 
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obbers: Write lor Price Information 




NEW 
TELEKITS 
10-B $82.99 
7-B $59.50 



Sparkling new Telekit 10-B ha* 52.lnch icreen. 
Brond new compact lay-out hot video tub* 
mounted on cho«i*. Big illuttrotod eoiyto-follow 
instruction book guidet you »tep by ttep through 
eo»y ottembly. No special knowledge of television 
it required. All you need it o totdoring iron, 
pliert, and tcrew driver. 10-B Kit can be uted 
with 12 Vj, 15, 16-inch tubes. Telekit 10-B, 
$52.99. Tube kit, including 10BP4 and oil other 
tubes, $55. BO. 10-B Telekit cabinet, $15-95 to 
$24.50. Telekit Guarontee include* free factory 
service. 

Write for cotalog lifting 10-B and 7-B Telekitt. 
New 7-B Teleki' for 7-inch tube, $59.50. Tube 
kit, including 7JP4, $39.58. 7-B cobinet, $15.95 
to $24.50. . 



*4 

■ 



f ■ 



Note timple clean lay-out for eoty ottembly of 
new Telekit 10-B. Features 2 sound 1. F ttoget, 
o new pre-built, pre-oligned tuner that includet o 
ttoge of R. F. for dittonce reception. Eosytood. 
just horiiontol lock circuits. Beautiful new model 
cabinets for 7-B ond 10-B ore heovily constructed 
of hond rubbed wolnut. 



13 

CHANNEL 
TUNER 

$19.95 



NEW 13 CHANNEL TUNER is o smoll compact 
unit with stoge of R.F. Tunes oil TV ond ZFM 
chonnels. Mode to conform with Telekit or ony 
other TV set having video I F. of 25.75 Mc. 
Complete with tubes, pre-wired, pre-oligned; 
only three connections to moke. See your tob* 
ber, or write to us for Information. Your cost, 
$19.95. 

Write for catolog of Telekit ontennos, boosters, 
television kits, tuners, television ports ond tubes. 





European Report 

By Major Ralph W. Hallows 



Radio. Electron ics London Correspondent 



quencies of 15,000-20,000 cycles can't 
themselves be heard as sounds, their 
presence or absence in a disc played 
with a pickup, an amplifier, and a loud- 
speaker of the highest grade does 
very materially affect the quality of 
music. Persons with a complete acoustic 
cutoff above 10,000 cycles readily de- 
tect the difference between 10,000- and 
20,000-cycle recordings and very much 
prefer the latter. The reason why this 
should be so is an interesting one, and 
I wonder whether you can puzzle out 
what it is before reading further. 
There's a clue to be found in television 
technique, where a visual problem on 
similar lines arises. 

Here's the answer: It is very seldom 
that a steady tone occurs in music: the 
greater part of any piece of music is 
made up of more or less complex series 
of transients. And that word transient 
provides the key. A transient is a pulse 
consisting of a square or nearly square 
waveform. To reproduce such a wave- 
form perfectly would, in theory at any 
rate, require the inclusion of all fre- 
quencies up to infinity. In practice, the 
steep rise from zero level at the begin- 
ning of a transient and the steep fall 
to zero level at its end are produced in 
a manner that satisfies the ear if the 
frequency-range is made C0,000 cycles. 
People who can actually hear no steady 
tone of above half this frequency dis- 
tinguish the wide-range record at once 
and like it better because it brings out 
the transients crisply and clearly and 
does not slur them. You see now why 
TV might have furnished a clue? Tele- 




If ' U A GREAT c 



deal 
- o r k 
been 
done in 
I Britain and much 
is still being done 
on wide-range phonograph records. At 
first thought one might wonder why all 
the fuss. The upper limit of hearing in 
people under 40 years of age is no more, 
on the average, than about 14,000 cy- 
cles; few people above that age can 
hear sounds with frequencies higher 
than 10,000 cycles and there are very 
many people whose upper audibility 
limit is approximately 5,000 cycles. 
Good commercial phonograph discs 
record frequencies up to 10,000 cycles. 
What, then, is the use of working out 
ways of recording and reproducing fre- 
quencies up to 20,000 cycles if nobody 
is going to hear them? 

The answer is that, though fre- 




Fig. I-Coupling between induction loops ond copper bonds tronsfers o«dio to drive speokers. 
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vision is also largely a matter of tran- 
sients, clear-out changes from white 
to black or black to white, and a wide 
frequency band is again needed if fuzzi- 
ne?s is to be avoided. 

H.M.V and Columbia records are 
now being made with a 20,000-cycle 
frequency range. These recordings have 
a crossover frequency of 250 cycles. 
Above that the recording curve is con- 
stant-velocity all the way to the final 
cutoff. Below the crossover the char- 
acteristic is constant -amplitude, falling 
by (5 db per octa\e. So far, no large 
number of wide-range records has been 
made. 

The reproducing instrument is known 
as the "Klectrogram." It contains no 
less than three loudspeakers. First 
comes a 13 l a x 8-inch elliptical instru- 
ment, ^with aluminum center and a 
10,000-gauss permanent magnet; next 
there is another aluminum-centered 
elliptical speaker, this time 10V 2 x OV2 
inches, also with a 10,000-gauss per- 
manent magnet; lastly, there is a 
flared-horn tweeter, using a metal rib- 
bon of half a thousandth of an inch and 
having a 7,000-gauss permanent mag- 
net. 

Loudspeakers in St. Paul's 

When Sir Christopher Wren built St. 
Paul's Cathedral in London nearly 250 
years ago, he gave the world one of 
its most beautiful buildings. In his day, 
though, there was no such thing as a 
science of applied acoustics and, for 
all its beauty, St. PauPs has until now 
been one of the most exasperating of 
churches to both -lergy and congrega- 
tion. No preachei could make himself 
clearly heard by more than a few of 
his hearers; in some parts of the build- 
ing both music and the spoken word 
were ruined by reverberations. So 
strong are these reverberations that 
they defeated all attempts to install 
systems of loudspeakers suspended 
from walls and pillars: the sounds be- 
came louder, but they also became more 
confused. 

It was suggested some time ago that 
something might be done by fixing 
downward-pointing loudspeakers below 
the seats of selected rows. Sound waves 
would then be reflected upward and out- 
ward from the floor and the damping 
furnished by the seats themselves and 
by the clothe- and bodies of their occu- 
pants should suffice to prevent reverbe- 
ration effects. N11 way out of one big 
difficulty could, however, be found. The 
seats themselves are wooden chairs, 
fixed together in rows by battens. The 
seating has frequently to be re- 
arranged for various ceremonies, and 
wire trailing about the stone floor just 
wouldn't do. 

That problem has been solved by 
what comes virtually to turning the 
whole great building into one gigantic 
transformer. Down in the crypt is an 
audio amplifier with an output rating 
of 5 kilowatts. This feeds the primary 
of the transformer, or rather the pri- 
maries, for there are 14 of these, con- 
sisting of horizontal loops containing 
a total of four miles of wire, fixed to 

SEPTEM BER, I 94? 
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With only 3 basic 
models in the HANDY 
TORQUE-DRIVE SALES and SERVICE 
KIT, you can immediately replace* any one of over 
150 standard type pickup cartridges in common use. There's no 
special trip to make to your supplier for a cartridge . . . there's no lost time, 
no lost sale! You make a quick profit . . . you make your customer happy . . . 
and you actually give him a superior cartridge! Ask your li-V Distributor or, 
sent/ for Bulletins I41'142. (New Model L14 Microgroove Crystal Cartridge also available) 
E V Pah Pond. Licensee/ vnd-t Brush Po/onfs 

ELECTRO-VOICE, INC. 
BUCHANAN MICHIGAN 

Expert: 13 E.40th St., 
N«w York 16, U.S.A. 
Cob/**: A Hob 
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txaggeruted? Not by a jugful! So many 
claims are beinj; made tor the average «.a- 
pjcitor these days, you'd almost iieej a test 
department like this to prove whether or not 
the manufacturers are telling the truth. 

For everyday testing of essential capacitor 
characteristics in your own service shop, we 
recommend the Sprague Tei-Ohmike Ana- 
lyzer. Measures capacitances from .0000 1 to 
2000 mfd., electrolytic power factor to S0%, 
and electrolytic leakage under rated vo'tage 
from built-in power supp y. Checks insula- 
tion resistance of ceramic, paper and mica 
capacitors. Measures resistors ironi 2.5 ohms 
to 2S megohms. Also is a 0-15-1 50-7 SO vo.t 
and 0-1.5-15-75 ma. volt- mi lliani meter. 

Write for catalog M-414 today. 



Sprague Tel-Ohmike analyzer for fast, easy 
testing of all essential capacitor and resistor 
characteristics. 




the roof of the crypt (Fig. 1). The 84 
sejondaries contain no wire at all! They 
are formed by copper bands, 4 inches 
wide and protected by wood casings, 
fitted around selected blocks of .-eats. 
Each secondary feeds a short-horn 
loudspeaker with an 8-ohm speech coil, 
the speaker pointing toward the floor. 
The fluctuating currents fed into the 
primary coils by the amplifier induce 
corresponding currents of adequate 
magnitude in the secondaries formed by 
the copper bands, and these feed the 
loudspeakers. The whole system is so 
designed that the maximum possible 
coupling is obtained between primaries 
and secondaries. 

Between the primary coils and the 
secondary copper bands is the roof of 
the crypt and the floor of the cathedral 
itself. This is a mass of stone, rubble, 
brick and marble with an average 
thickness of 7 feet. There is also about 
a foot of air space between the floor 
and the copper bands. Hence the total 
separation of primary and secondary 
systems is approximately 8 feet — a fine 
piactical demonstration of the efficiency 
of wed -designed magnetic coupling. 

The microphones are installed at the 
pulpit, the lectern, and the other key 
points. On the floor of the cathedral 
there is a control desk at which an op- 
erator sits throughout a service. He has 
before him a plan of the building, on 
which pilot lights indicate the micro- 
phones in circuit at any instant; he is 
thus able to ensure that every part of 
the service is properly handled by the 
"sound-reinforcement system/* as it is 
called by its originators, the Pam- 
phonic Co. The installation is working 
well and proving most satisfactory — 
no small achievement. 

A new "zoom" lens 

Those who watched on their TV 
screens the final match in this year's 
competition for the Football Associa- 
tion Cup saw a new and surprising 
feat. At exciting moments they had the 
impression that the camera was moved 
forward right on to the field, giving 
closeups of one small area, of a few 
players, and of the ball, around which 
activity was centered. The camera, of 
course, really stayed put in the com- 
mentator's box and didn't move an 
inch. The effect of movement right out 
among the players was produced by 
means of a new type of "zoom" lens. 
Fig. 2 shows diagrammatically the 
makeup of the lens. The portions A and 



Sprague Capacitors for dependable service 
in any application. 

SPRAGUE 

SPRAGUE PRODUCTS CO., North Adams, Mass. 

Distributors' Division of the Sprague Electric Co. 

Uiyj r. prints of this Cartoon, suitable for tommy, available. Send 10c to co*.r mailing anil handling co»t. 



FROM OBJECT-*' 




_^ TO SCREEN Of 
TV CAMERA 



A SCO 

Fig. 2 — Lens arrangement in the new "Zpomer." 
D are fixed, but B and C can he moved 
by rotating the outer casing of the lens. 
When this is done, the focus of the final 
image on the TV camera screen remains 
unaltered, but the focal length of the 
combination, can be changed. With 
lenses now in use the area covered by a 
portion of the image on the screen can 
be steadily increased until it is four 
times its original size. 

RADIO-ELECTRONICS for 
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MeSEE'S WAREHOUSE CLEANUP SALE! AUTOMATIC RECORD CH ANGERS $9 » up 




CAPEHART TWO POST $QJJ5 
RECORD CHANGER U 

Capehar* Chancer Scoop. I'^M on famous, 
high priced combinations. Brand new. hut 
haw been removed from sets to be replaced 
v * ,,t ' l *<» speed changer*. May Require Minor 
A ijuh.inciit*. These haw (apehnri true-timbre variable re- 
^'•» t »«^* cartridges. Requires same »,„ ;(H lm . r ,.K. VK 
c.utridge Conm-ciing Instructions fumlnheil. Hase size 14 i 4 x 
l Hi . Ueighl 23 Mih. stock No. NK-3. S9.9S ea. 
fcxtra tone arm. with MI.P-1 Crystal cartridge and permanent 




edte. SI.OO, extra. 
Extra lone arm. with O.K. HPX-OlO variable 

► •fridge. 52.95. extra. 
Made to fit leatherette covered base $1.95 extra 



flu 



•l,inre 



Crescent Model 350 with 
Astatic I.-70 cartridge. Plavs 

1i» 12". or 12 IO" records 
at 7 8 HPM. Mane sixc I 1 1 2 
x i:r. Nel Price 512.95, 
two for 525. OO. 
A red hot changer value. 
Weight 14 ib. Made to tit 
'..tim-iettc covered base, 

51.95. extra. 



General Imtrumcnt Stock 
No.Gi-71. Dual Speed, with 
Astatic reversible carl ridge 
permanent needles. Plays 
IO 12- or 12 Hi" remrds. 
at 33 U or 78 WM. 
Net Price 519.95. ea. 
S17.9S if you buy with 
an S-56 or S-39. 



12 INCH COAXIAL 
P. M. SPEAKER 

RESPONSE V| 0.95 
40-17000 CPS XL 

Regular $32. 30 list imlJniuillv 
known. famous 12" Ahiloo V coaxial 
PM speaker. Matches any H ohm 
voice coil, onlv two wires to con- 
nect. This speaker used on l»a- 
tinnally famo is Sftoo.OO radio set*. 
Stock No. < |J- I :tX. Weigh' 8 Ihs. 
Net 512.95. two for 524.95. 





HALLICRAFTER S S-56 S59.95 

$110.00 VALUE 1 1 -TUBE FM AM CHASSIS 
* AUTOMATIC FREQUENCY CONTROL ON P.M. 



I Model S-56 M*l Iterators, lii K h fidelity. 11 tube AM FM radio receiver 
chassis for the broadcast l»and mid KM 88 to I OH megacycles. Auto- 
matlc frei|uencv control 011 KM holds die statl n tune. Phono con- 
nection on rear of chassis. Kull range lone control with base Itoost 
Posh pull 6Ku tu'»es in audm v. stem. Kre«|uency response essentially 
flat from 5l> to 1 4imo ep>. Wide vision accurately calibrated slide 

rule dial, with pre-sciect n broadcast hand. Output transformer 

m A SWO " hm lh,e - * Antenna terminals; two for AM and two for 

l-M. This is the finest ty|ie home radio that we koow of todav. 
•letter get your order in early. Hcstgncd to lie used in commercial 
EYfifJ'nJSr u£.l n ~ iU * « 4, '°- <m to SOOO.OO class. Tlw regular dealers ml on thia chassis Is 
SI OO.OO However, a lucky purchase enables us to offer these brand new. factory cartoned 
s-.nl llallicrafters rba-^ls complete with lubes and operation instructions, at only 559.35 
ai>eaker. Sneaker matching transformer, ."no ohm* in \01re coil $2.50 exlra. Chassis size 
. ..i 4 i«.*i£ a w,,, fM 2 , 5 .""y y*»«r s ™ with » wide range I'M speaker. Pick your 

eomiiiuation from the prices listed below ami save. 



HALLICRAFTER S S-59 $32.95 

8-TUBE FM-AM CHASSIS 
PUSH-PULL AUDIO— AC CONSTRUCTION 

Model 5-39 Hallicraftera, high fidelity. H tutie custom 
receiver chassis, for KM / AM reception. Size 12i*i x 
71 2 x An excellently engineered chassis. equal to 

those used in S3OU.0O commercial sets. Wide range 
S-TUBE FM AM audio. 0(1 to 14.OO0 cps.. tone control, phono input 

MODEL S-59. 532.95 jack on chassis. Receives broadcast. 34ll to 1700 kc. 

and KM 88 to KiH mr. Accurately calibrated slide rule dial. Any good PM speaker 
will work on this set. Output transformer matches 8 ohm voice coil. Priced complete 
with tubes, but less si»eaker. Weight lO lbs. s-3« chassis anil tui>ea. Net price 532.95. 
n x 11" 4.84 «*. PM speaker <O.K. for console cabinet at left* 52.95. extra. S«5» 
custom chassis and tulies. with our regular S12.93. CR-I3X Coaxial 12" PM aoeaker. 
all for 542.95. 




Hallicraftera S-56 cha*«.n with 
Tube*. 500 ohm to speaker 
matching transformer and Model 
A- 1 3 PM Jensen 13 inch 41 lb. 
magnet speaker. This gives you 
a complete radio for custom ii 



13PM. 

.len&en Stieaker. S-5G chassis 
and speaker matching trans, all 

f««r 579.95 

'■.I. dual speed changer, stock 
No. CI-73 517. 35 Stock N 



Hallicrafters S-59 Chassis with 
Tube*, 300 •ohm to siteaker 
matching transformer and our 
Model CR-i:l.Y 12 inch coaxial 
PM wide range siieaker. This 
gives )ou a complete radio for 
custom installations. Hhippi |.» 
weight 3.1 lbs. Stock No. 
S-r.nCR13X. S-r.O chassis with 
12 inch coaxial PM sneaker 
and mfllctiui'; trans. All for 
57 J .9$. C.I [>ual siieed ehan ■ 



C.l. 73 517.95. 



Hallicraftera 5-Sft Chassis with 
Tubes. SOU ohm to speaker 
matching transformer and our 
Model 12-XMS super heavy 
dulv 12 inch 22 ux. Oxfo 
PM speaker (regular S30.00 
Itsti. This gives you a com- 
plete radio for custom Instal la- 
lions. Shlnpini' vvel -hl ;iK In 
Stock No. S-.V.XMS. A 12- 
(Ixfonl Speaker S-TiO and sfKrak- 
er trans, all for onlv 569.95. 
O.I. IHial Sr»eed Changer No. 
O.I. -73 517.95 extra. 




CONSOLE CABINET FOR S-59 $19.95 

Beautiful blond console cabinet. Size 17 x 21 x .33- high. Thia cabinet 
was mien led for use on a nationally known SI21I.OO radio-phono com- 
bination. The lower half of the cabinet Is divided for albums. The upper 
half has a hinged lid. which covers the radio and changer. Radio panel 
la 8 x 13" and may l>e ordered ready cut for Itallicrafters S-39 i»r 
with a blank lumel for installing your own chassis. Changer panel Is 
l-lniik. will hnhl a chamfer up to 12 x 13*. Cabinet will hold a 6- or a 
(1 x II- speaker. Shipping wt. 4U lbs. Stock No. IH-4 blond cabinet, 
ready cut for the S-r.tt Mall irrafters iwill not hnld S-3G» .... 519.95 

O x tt- S4.S4— Aliuco V PM speaker 52.95 extra 

Slock No. JO-.'iX same nut blank radio panel. . . . . .519.95 



It- 1 OoO. Shinning wcteht 



OUTPUT TRANSFORMER 
HIGH FIDELITY 
20—20.000 C.P.S. 

SCOOP PRICE riate to 

S4.9S EACH ^" r " 



Wliv pay S2U.OO or «:io.Oi> for an oul- 
1 tuti? Supreme i|u«ln MVl high ndelitv 
f output iraiisfuriner. Uesigned to match 
. push-pull plaii-s t2-*l|.lT. 2— ttVii o" 
. i7l£*'l :>> clits ? AM - '«» 4-8-I5-250 and 
I ..OO ohm: with In'V ftedliack winding. 
■ Housed in a comuound nlle<l case; 31 H \ 

4l#*ix3-'. Acluid net weight. 0 lbs. If 
I you want tne best lualuy from youi 




, audio svstem. onh-r this iransfornu-r. 
, Response essentially fljti from 20 to 

■ 20, OOO wiles. We have tried several 
I high fnlelitv outputs in our lab and laid 

■ thia to he the best \al\n-. Kven though 
yt»ur amplifier only i<uts out lo or 13 

1 watts, this .3 1 Matt iob is what you 
I should have. Connect n K ihs| ructions are 

furnished. Stock No \-403, shin 
• weight 8 lbs. Net price . 56.35 



ST. GEORGE WIRE 
RECORDER MECH. 

$22.95 



St. G«j<^« Wire Recorder Mechanisms. 

Iti'Htid new, complete wire recording and 
playback mechanlsin. AJs<» plays 78 RPM 

records when crystal pickup Is installed.: 
Records and plays nui k up to 1 hour on 
standard Webster win- Furnished with dla- 
gram for 3 to.M* convenor (adapts radio or 

"uultfler for wire i-cordi'tgt. X-O.3 s« 
George mechanism, we Ul 13 lbs. Requires 
Ox 13 x 5'^" space. Net 522.95. Crystal 
i .ckiip fur plaving and recording phono 
re—— »h. «t.93 extra w bster win*. I limir. 
53.25; 30 min.. 51.95; 13 mln.. 51.30. 
vi\ >ai mike and desk stand 54.95 extra. 
WtKK RECORDER CONVERTER 512.35. 
With this ,'l-tube cmoerter you can adapt 
the St. George Airki v. or Webster Chi- 
cago wire recorder mechanism to any radio 
or P. A. system. Onlv 3 connections nec- 
essary. Just plug it into the phono input of 
vi -ur amplifier nnd coi nect to plate of mil- 
put tube. AC-Transfornier Construction, gain , 
Tor mike. 3 position switch for cmicklv 1 
changing from record In plav-hack. Priced 1 
ready wired and tested with instructions! 
and tul«e 1 2AT7 pre amplifier: flAQft (Is- 1 
dilator erase: C1X4 rectifier. Stock iritR-l. 
net. 512.95. 



12 Tube Kit Model PltK-51. This is 
uuisl i- : a Is irate radio. P. A. kit that imr 
engine* -ring department could design. Here 
are its features: Receives broadcast, 33(1 to 
HCio kc and FM MH to |M8 mc i:i gang 
lulling on FM.) The audio »ystem is wide 
range, 40 to 17.01)0 cps. 3 lb. inter- 
wouml high hdelilv output matches 8 ohm 
sneaker. Twin (one controls (base and 
lieble boost i. Phonograph inputs for stand- 
ard crvstal or General Klertrlc variable re- 
luctance. Mike input for crystal or dvnamlc 
mike. This radio may tie Used for an 18- 
watl P. A. svslem. a recording amplllier. or 
lor a high fidelity T.V. sound system, 
t liassis size. I r, i -. x 7l/*t x 7 \h" re.-»-- 
r>u itched. Kvervthtng furnished with the 
kit. including tulies ft AG 3. OS 1 17 V. 2-ftUA<l. 
ftATft. Ollft, OBKH, 2-I2AT7. 2-ftV« and 
3Y3. The FM RK sect inn is ready w-lred 
icnils and sockets), to make this kit easier 
for ymi to build. O- slide rule dial. Cum- 
oleN- kit Mislel PRK-31. with photos and 
instructions. 539.95. Weight. 28 lbs. 
Sne.iker recommended. Oxford 12". 22 ox. 
PM. curved cone and 1 i^i* voice coil. Model 
12-XMs. 510.00 extra. 



BUY YOUR TELEVISION 

SALE! I 
TV PICTURE 

TUBES 
12LP4 $32.95 
10BP4 $19.95 

SOCKETS FOR EITHER TORE 49c 

EACH, save S27.00 on a 12' plrtuie tube. 
Mc(.ee oilers a real hot deal on T. V. pic- 
luie tubes. Manufacturer makes this state- 
ment alxiui these tulies. ' These lubes. «(• 
though well within our manufacturing tol- 
erance, are not unite good euough tu l>ear 
our brand name." We here at McGts? f.ni 
to see any difference in these and other 
tubes. The v carry the standard factors T. V. 
lube guarantee. lORPI T. V. tube. 519.3^ 
12I.P4 T. V. picture tulie 532.95 






6 TUBE 
AC DC KIT 
$9.95 



Super he i. Broadcast AC- DC Kit. 

using lull size tu'ies. Housed in a Karns- 
worth plastic cabinet, with slide rule dial. 
U.K. stage, 2 gang condenser, loop antenna 
and 3- speaker. This makes a factory like 
radio. The cadmium chassis is readv punched 
and sockets are installed. Thia type or kit 
usually sells fur > least SI". >ht All i>a 
furnished, including tubes: 12K8. 2-12SK7. 
I2SR7. .13 Ml aid 33Z3. Complete w«h 
diagram), and photos. Kit Model KS-ft. Wt. 
8 lbs 59. 9* 



Gl. 13 CHANNEL 
TV FRONT END 

$7.95 

13 C.a.ioei Television Front End. perma- 
[ bility luiu-r. with |3 |Misltiou switch. Iluitt 
I in oscillator trimmer. Price I complete wild 
lubes: «C4 and 2-OAG3. Tins TV front end 
may be used with Mir Kanisworth. GV/.-ftO 
I chassis Output feeds to video channel. 
I : s, " ck N». MAIM 3 T.V. front end wjui 

tulies , 57.95 

We have a few <d these tuners, thai lia\e 
the fine tuning osc. O liiimcr missing. Oitier- 
| wise, need repair and mav have broke • »•<>!• 

I fjirm. Nj>. MA- 1 3 XT 51.95 

Sarkes.Tara.an. 13 channel tuner for Tele- 

all wired, including tube wickets. The same TV 

from end as used by several nationally known 

m ^ 1 !!i , /1 ct,,^ *;^ ,, • l,uiU . '» ■"*«•»•» trimmer. 

PrT™^* «-.ifV t " rlmp ?« .^hematic diagram 
I «»r.V r " m " u ' u " w ' ,h : » lulies: «C| osc.. 

RAl.il mixer ami ftltilft ItF ainnllfier. This 
i l,n J l »s worth twice our i»rice. All Wired. 

■i , i ,,, . ,, t l " ,,t, .' l 7 , «"»«» vour tideo channel. 

It can lie mounted and used with the Kama. 

l left. Weght 2 lbs. stock No. SK-T3. Net 
o-,/y> varkes-T.irxian. 13 channel tunc w"«, 
3 tubes 59 95 



MATERIAL FROM McGEE 

T. V. SCOOP $2.*5 

Karnsworth Television 
Chassis Model GVZflO par- 
tially built up Chassis Site 
12x17. Has 10 Tut* sock- 
ets and over I ftO small 
par.s iRwmisioi and Ceramic Condensersi no 
colls or Transformers ur tuning unit. Sweep 
and sync, circuits are all partially wired up. 
This T.V. Chassis is ideal fur the student 
and extierimenter. I. earn T.V. by building 
your own set using this chassis to start 
from. Furnished with a 1048 regular S3.|H> 
supreme Publications Television Manual, 
which has a complete schematic of this 
chassis as well as 9 pages of service in- 
formation. 

If yon w-ant lo play with Television here 
is a chance to get started. 
Karnsworth GVZflO part ia ll\- built up Chassis 
and IK Supreme T.V. Manual all for SS.9V 
Include^ itostage for I I lbs. GVZOO Chassis 

TELEVISION POWER TRANS. 



M 



$2.95 



^ ^* .Jtft JMta 



5 WATT KIT 8 WATT KIT 

TM-4 S6 2 «S TM-8 $8.95 

Kit Modfd TM-4. .. Wall Amplifier Kit. Ideal r 
for beginner construction. Has features of 
higher priced Hmplitb-rs. Inputs for phono 
nick up or mlke. Compensation for the G.F.. 
Variable Keluctance pick up. Ihjsh pull nut- 
put gives good tone iiuallty. Output to A I 
ohm Voice Cod. Variable lone control and 
f:ider control. Ready mincbed chassis. This 
in.»kt-*» a top ipiallty AC-HC Audio Amplifier. 
Priced comn»e(e with lobes, dingram and I 
photos. 2-30113. 2-1JAX7. plus selenium 
rectifier. Weight :i His Slock No. TM-4. 
^6.95. Crvstal mlke .md ntilitv desk si and 1 
54.95 extra. TM-4 custom wired and tested 
S3.0O extra. 

Kil Model TM-8. H Walt amplifier Kit for 
utility use. record playlue, or paging. 
Matched component parts. Readv punche<' 
chassis. Variable torn tvintrol. One control 

f.xb-s from mlk»' to » -i lumil compensa- 

(lou for G.K.. Variabb- RelucUnce pick up. | 
Old nut maicbea M utiui Vfiico Coil. 73 Mill 
Power Transformer. Price Includes tul>e> 
1iagi-iiin and photi 



0 & 



12 WATT KIT 
TM-12 $10.95 



DCS 

20 WATT KIT 
TM-20 $15.95 




. m*sh Pull ftAQ: . 
I2VX7. plus rectifier. Kit Model TM-8 [diagram 
W"("ht 8 Tbs. Ne« *« Crvstal mlke and I Kreutten 

utillt'- desk stand 54.95 extra. TM-8 cus- Model TM-20. "Weighl 20 lbs" Net 515 95" 
nun wired and teste I $3.00 extra. I TM-2P custom wired and tested $5.00 extra 



Kit Model TM-12. 12 Walt Amplifier Ml. 
Ideal for a high ipiitlity record player as a 
P. A. »>stem or recording amplifier Matched 
component parls ready punched chassis. One 
control fades from phono to mike. Input 
coiii|H>tisatioii for G.K, Variable Reluctance 
Pick up. Output matches 8 ohm Voice Coil, 
loo Mill Power Transformer. ( omplete with 
lubes, ding-am and phutns. y.rtVft, 2-12AX7 
and rectifier. Variable lone cnntrtil. Model 
TM-'i. W«i ht lo II.*. Net SIO 95. Crvstal 
lit 1 1 My mike and desk stand 54.95 extra. 
TM-12 custom wired ami tested 54. OO extra. 
Kit Moiel TM-20. A Uigh inialtlv 20 Watt 
Audio Amplifier with 135 Mill Power Trans- 
fer r arid push null ftl.ft's. Inputs for mike 

or phono pickup. Compensation for G.E. 
Variable Reluctanre pick up. Tone and fader 
controls. Has heavv duty universal output 
transformer, to match one or two speakers. 
Rea<ly punched chassis. Price includes tubes. 

d photos. 2— «L(1. 2— 7N7. 7Z4 
res|Hinsc 50 to O.OOo Cps. Kit 



KIT MODEL X-45 KIT MODEL 0E 6X 
$12.95 $5.95 

Complete Personal portable Radio Kit Model 

X-45, Made from genuine Garod faclorv. 
Matched parts. A complete kit to build a 
broadcast batlerv operated 4 tube receiver. 
Small hi size (H jx.H t x li j*. Weight 'M'-> 
His. 2 Gang Superhet circuit set comes on 
when lid opens. Rugged metnt case with 
colored plastic front and back. Loop antenna 
in lid. furnished with diagram and photos, 
tubes and 07 i H R-Kattery. Will go bvether 
like n factory Itulll radio. Shipping weight 
fi lbs. rX-43. 512.95. Wired and tested 
514.95. 

Complete Mike Broadcaster Kit Model DE-6X. 

Hroadcasls MOO to I3iitl KC from either « 
phonograph pick up or mlke. Makes any 
radio receiver a P. A. system nr recording 
amplifier. Rroailcast tune quality, lias fader 
control from mlke to record simulating a 
regular broadcast station. Works on I IO Vnlt 
AC. Ready punched chassis. Price includes a 
wiring diagram, photos and tubes, 2— 33R3 
I2SJ7. :ir.W4. Kit Model PE-OX. Weight 4 
lbs. Net 55.95. Crystal Mike and desk stand 
54.95 extra. 



GVZ-60 Power Transformer. 

C-U4230Z. A 133 ma. tapped 
I lo volt primary. Supplies 
plate voltage and filament 
for part of Famsworth T. V. 
chassis. 373 volts D.C. 0.3 
and 3 volt filament. Adjustable voltage. 
Sire ,tf<4 x 3 »4 x 3t a", high. Shipping 
weighl. 7 lbs. scoop orlce. GVZ-OO T. V. 
Power Transformer ... S2.9S 

JEFFERSON T.V. PWR. TRAN 

T.V Power Transformer, similar to R.C.A. 
21»p ma. IIO volts. OC cvcle. 700 volts 
II. C. filaments 3 vol Is at 3 amps.. 3 volts 
at 3 amps and (1.3 volts at 8 amps. Trans, 
alxe ,1-l| x 4tji x 3t'4". Shipping weight. 
12 lbs. stock No. Mil- IF. Net price. .56.95 

Television vertical Deflection Output Trans- 
former. Shipping weight 2 lbs. stock No. 

VII.30OU. Ne( price 51.95 

Television Focus Coil. Top uualltv for IO or 
12" tulies. Similar to R.C.A. No. 202D1 
Net iirlce 52.49 
Horizontal Oscillator Transformer. Slock No. 
H MA. Net price. . . 99c 

TELEVISION COURSE $3.00 

Sam's Television Course book. 218 pages. 
T.V. explained to you in everyday lanirua-:e. 
We think It's the finest value today. 

Net 53.00 

Ward TVH-9 Television antenna. Stacked 
high and low band folded ilnsdes. with re- 
flcrtnrs and mast. Regular 513.00 net. 
McGce's Mile price 56.49 

3-WAY— 
PICK ME UP 
PORTABLE 
RADIO 
ONLY 

$12.95 

Sensational New 3- Way par-table Radio Kit. 
4 tubes plus rectifier. Housed In an all 
aluminum, leatherette covered case made 
bv Karnsworth. pop up lid with loop antenna 
huilt-m. Size 3 x 9 x «*. Iliiild yourself 
a professional looking radio with this kit. 
Every piece furnished including tubes: 1 113. 
IT4. I S3, and 3V4, as well as easy to fol- 
low- diagram and photo. Receives broadcast 
34o to IflSO KC. This sei will make a full 
two gang superhet. that looks like a 940.0O 
radio. We should ask SI7.00 for this kil. 
However, line production makes this 512.35 
price isihHihlf. stock No. KP-4X. complete 
kit less bat'fioH. shipping weight 9 lbs. 
Net price 512.95. Kit of batteries. 67 1^ 
viiR ••»•* and "V 52.25 ettra. 




McGEE RADIO COMPANY • 



Prices F.O.B. K.C. Send 2SO/, deposit 
with order. Bal. sent C.O.D. With Parcel 
Post Orders include Postage. 



WRITE FOR BARGAIN FLYER. 
1424 Grand Ave.. Kansas City. Missouri 



SEPTEM BER 1949 
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Katlio-Elcctrouic Circuit* 




TELEVISION KITS 
AND INSTRUMENTS 

Build it 
in 1 Day! 

GIANT 
160 Sq. In. 
PICTURE 
Has 16" 
PICTURE 
TUBE 



MODEL WI5RS TV KIT 



(All -Glass Picture Tube, giving 

bright, clear, steady picture.) 
KIT COMES SEMI-WIRED and 
ALIGNED. 

Can be completed in one day! 
1 SAVE by installing the set yourself. 



• NEW LOW PRICES! 

SAVE UP TO Vi on the cost of equiva- 
lent picture-siie sets. For NEW LOW 
PRICES, see your Transvision Outlet 
listed below. 



SERVICE-DEALERS . . . 

Be the TV Parts Jobber 

and Service Center in your community! 

• Beot competition at a profit. 

• Stop being undersold — by anybody. 1 

Here's a real opportunity to MAKE MONEY ir> 
Television. If you can qualify, you can become the 
Transvision Television Center in your comnrv nity — 
ondBUY TV and RADIO PARTS AT JOBBER PRICES. 

Practically no investment required. This offer is open 
only to service-dealers in territories where we do 
not have on authorized distributor. 
Contoct Tronsvision Outlets listed below, or write 
to New Rcchelle, for details on Transvision's "TV 
Center Plan/' DO IT TODAY! 

TRANSVISION. INC.. Dept.RE.NEWROCHELLE.N.Y 



TRANSVISION ALL-CHANNEL 
TELEVISION BOOSTER 

CONTIGUOUS TUISIISG 




. QUARTZ CRYSTAL TEST UNIT 

Quartz crystals — particularly those 
cut for the higher frequencies — become 
sluggish in performance and even un- 
serviceable when allowed to remain un- 
used for long periods of time. A simple 
test circuit, described in Electronic En- 
gineering (England), can be used for 
periodically exciting unused crystals 
and for making qualitative measure- 
ments on them. 



Eliminate the Variables in Television Installation with 
the Transvision FIELD STRENGTH METER 

Improves Installations! ! Saves l /> the Work! 1 

Has numerous features end advantages, including — (I) Measures actual picture signal strength 
. . (2) Permits actual picture signal measurements without the use of a complete television set. 

^^^^ (3> Antenna orientation can be done exactly 

... (4) Measures losses or gain of various 
antenna and lead-in combinations . . • (5) 
Useful for checking receiver re-radiation (local 
oscillator) ... (6) 12 CHANNEL SELECTOR 
... (7) Amplitudes of interfering signals can 
be checked ... (8) Weigh* only 5 lbs. . . . 
(9) Individually calibrated ... (10) Housed 
v- in attractive metal carrying case ... (11) Initial 

WK^mHF* 1 ^^ ^r^^Ab n fl COit of tn ' s unit ** covered after only 3 or 4 

n^H I V dSftfl installation. ... (12) Operates on 1 10V, 60 

m I I M MRl 1 Cycles, AC. 

Kit Rf*t'i ||LH NEW LOW PRICE 

£ I ILl U Model FSM-1, complete with tubes Net $79.50 



Model B-1 Lis* $32.50 



All Transvision Prices are fair traded: subject to change 
without notice. Prices 5% higher west of the Mississippi. 



For FREE 20-poge TV BOOKLET and CATALOG SHEETS. SEE YOUR TkANSVISION OUTLET I ^ 

f CALIF: 8572 Santa Monica Blvd.. Hollywood 75 Church St.. New York City 



CALIF 

DEL: 
ILL: 
MD: 
MASS: 

N. J.: 
N. Y.: 



3471 California St., San Francisco. 
4 East 15th St.. Wilmington 
1002 So. Michigan Ave., Chicago 
1912 No. Charles St., Baltimore 
1306 Boylston St.. Boston 
601 Broad St.. Newark 
1425 Boscobel Ave., The Bronx 
485 Coney Islond Ave., Brooklyn 
167-01 Hillside Ave., Jamaica 



OHIO: 



NNA 



TEXAS: 
CANADA: 



606 Centrol Park Ave., Yonkers 
622 No. Solina St.. Syrocuse 
Fourth & Plum Sts.. Cincinnati 
2001 Euclid Ave. Cleveland 
53 W. Norwich Ave., Columbus 
235 No. Broad St. Philadelphia 
620 Grant St.. Pittsburgh 
700 Commerce St., Dallas 
Hamilton, Ont. 




XTAl SOCKET 



/ _ ^B+I50 250V 
*6.3V 



There being no circuits to tune, the 
device checks crystals regardless of fre- 
quency. A three-prong crystal socket 
and an octal tube socket are wired to 
take most of the available crystal hold- 
ers. Operating voltages may be taken 
from any convenient source. 

The circuit is a cathode-feedback 
oscillator with a 500-iia meter in its 
plate circuit. The supply voltage and 
the meter shunt are varied until the 
meter reads approximately 450 na. 
Plug in a crystal. If it is good, the cur- 
rent will drop to about 250 iia, de- 
pending on the activity of the crystal. 
A bad crystal will cause the meter first 
to kick and then to return to the orig- 
inal standing current. 

Crystals will not go sour if given a 
short workout in this device once every 
four months or so. 

6-METER TRANSMITTER 

Australian amateurs are very active 
on 6 meters. Some VK's have made 
WAS on this band, and others are well 
on their way to making WAC. The dia- 
gram shows a simple 20- watt, 6-meter 
phone transmitter similar to the ones 
used by many VK's. It was described 
in The Australian Shortwave Hand- 
book. 

The oscillator is a f>V<>-G tri-tet using 
an 8.3-mc crystal and tripling in the 
plate circuit. This is followed by a 
6V6-G doubler which drives the 807 
50-mc amplifier. The modulator is a 
6N7 driven by a cascade-connected 
6SN7-GT working from a carbon micro- 
phone. Crystal or dynamic microphones 
can be used if a high-gain amplifier is 
added ahead of the 6SN7-GT. The 6V6- 
G's are operated with low screen volt- 
age so the 807 will not be overdriven. 
Grid current for the 807 is about 2 ma 
for the specified plate voltage. 

The oscillator and final amplifier 
plate coils and tuning capacitors are 
above the chassis, and all others are 
below it. The 807 is mounted horizon- 
tally so its grid connection is directly 
above the doubler plate coil. 

RADIO. ELECTRONICS for 
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SPECIALS ★★★ 

ELECTROLYTIC CONDENSERS D.Y. TYPE 
TUBULAR. PRONG MOUNT. LUG TERM 
18c *a. 10 For $1.75 



MFD. 

30 

40 

40 

2m20 

20 to 

30 30 

40 40 

40 

SO 
2*1Q 
2x20 

30 15 



VOtT 
2S0 
200 
300 



25 
40O 
200 
ISO 



MFD. 
404- 40 
40*20 



40 20 
25 40 
2x40 



VOLT 
ISO 
ISO 
450 . 
300 
200 
450 
2SO 
J50 
ISO 



29c «o. 10 For $2.75 

300 



22S 
20 20 
20 30 
2x30 
30^20 
30 20 
10 SO lOO 
15-15 20 
15-15 40 
2S-2S lO 
20-20 10 

2x20 
20 / 20 
10 20 20 
10-15 20 
15—15/ 20 
1O-10/20 

3x10 

3x8 
12 
15 
10 
20 
80 

40.v20 4.2O 
40 20 
40 25 
40 30 
lO 50 lOO 
lO 10-10 

1« 

20 



15 

350 25 

250 

ISO 

150 

350 25 

4SO 100 SO 

350 25 

ISO 25 

25 3SO 

50/400 

ISO 

400 25 

350 25 

350 25 

2SO 25 

350 20 

150 

150 

S25 

450 

450 

525 

150 

ISO 

ISO 25 
200 25 
ISO 

3SO lOO 50 

2 5 150 ISO 
4SO 
3SO 
250 



MINICAPS PIGTAIL 

MFD. 



VOLT 
450 
300 
350 
4SO 
525 
350 
S25 
450 
lOO 
2S 
BO 
450 

400 
ISO 
ISO 



►met 

5.49 
.45 
.48 
.50 
.70 
.35 
.45 
.40 
.24 
2D 
.2S 
.40 
.30 
.30 
.15 
20 
.1* 
.10 
.14 



_ VOCT PRICE 

ISO 20 6 25 SO .49 

12O-S0-20 ISO 25 .49 

2*20 450 .«9 

2x20 20 450 25 .39 

20-8 25 450 25 .49 

40-20 20 450 25 .69 

404- 10 4- 10 450 .98 
40/40/25 475 400.50 .59 

40 20 25 450,50 .69 
40 40 16 450 400 350 .89 

4x20 450 1.10 

2x30-15 20 400 25 .69 
30 15 10 20 4SO 25 
3x10 10 450 25 
3x10 20 400 25 

80 40 150 400 50 1 

2 22°i®° 250 .65 

1 50- 50-25 ISO .49 

10-IO SO 490 SO .49 

2x20 20 «00 25 .59 

•0-20 20 400 25 .59 

4 2~f 2 53 400 25 .59 

4O-10 BO 450 ISO 69 

40-40-10 450 .69 

40-30-10 450 .89 

3m 15- -30 300 .69 

2'30 ?Q»1Q 45Q %. jf\ 

D5 TYPE CAROBOARO 
w/LONG PIGTAILS 

MFD. VOLT PR ICC 

2xlO 4SO $.45 

3*40 150 . 65 

2O-20 I50 .34 

22- 20 250 .45 
3£-3<> ISO .40 
"-32 3SO .4«- 
30-50 ISO .42 
40-20 ISO .42 

23- 22 2SO .49 
40-40 150 .42 
32-16 4SO .5* 
3x40 lO 150 .96 
60^40-30 lOO 150 25 1.59 
8-8 25 450, 75 1.40 
30-20 20 4*0 25 l.«0 
20-16/10 200 25 .5* 
SO-30 3SO .$5 

1*0 25 .6- 

450 .3S 

4SO .4^ 

150 .1- 

4SO .40 




TRANSFORMERS 
AND 
CHOKES 

113V 60 cy. INPUT 
EQu Ip . Con&erva Uytly Rated 



2xS020 



FILAMENT TRANSFORMERS 

Kfflfc/SBfMiT?/?^::: 

ii.:ivi"r/2A. o.:jvct/2a . . 

K50H7— «.3VCT/ 1 A. K.:tVCT/7A 

g*«^ v /iA 5i.9s: hv, 1 y A ' : 

t? ' 23—0.3VC-T : >A . «.3V/1A 

>.'»127— 6.;iV<T/3.2A. tt.:iVCTMA .. 

r 1 1 2— 2x2.5\TT/a.AA. 2.5V 8.5A 

PLATE TRANSFORMERS 

«. V> VIPOMA. 54.95: 7UV/IA 

1 "h 1 J-600 vt-T / . o 1 < ;e V. 2 stiver / or? a 

S2?-l e & ,v 2r r ' jooMA, hv. ih*!tTT . . :::::::: 

» K \^.T.?' t .?i ,m/;,r ' o:v, A' 2x2«V/.01A 

<i\t50V/940MA. 54.50; 246VCT / K30M A . . . . 

COMBINATION TRANSFORMERS 

7W SVrT?" MA ' a ' 3 ' 2 ' 53 - 9 *: 82.1VCT/190MA. 



.53.25 
. 1.85 
. 2.45 
. 2.75 
2.75 
2.25 
2.25 
3.95 
. 1.75 
J 3 95 
3.25 
4.25 



56.50 
. 2.25 
. 3.0O 
. 2.95 
11.95 
. 1.95 
■ 3 95 




rn60-640VCT/.080A. SVCT/3A. '*.Hvcff*'.ih. 

FILTER CHOKES 

2 HY/05MA. 61. OO: BUY 1 SOMA 

.swmjf I5-29HY 1T.OMA. 53.2S; H.3HY/I2V.MA* * 

ouiit 7iiy rr.MA. iiiiv/eSMA.I. ...... . .. 

71f\ MAMA. SI. 60: :>ual 2HV f I OOMA . 

ft 2v***> *v 25: 1 ,fl " v 1 soma . . : 

.«mn/2.riA. si.4S: .:r,uv nr>»MA 

!Jj."i.i? HY .' 3a0MA ' * 10 °5 5HY/40MA 

2UY.200MA. 5.75: Thixl I20IIY/17MA. 
?°. , LV?^ A '** S ? ! SHY /200M A .... 

J IHY/200MA, 5l.2o: 2x2. 211 V /..ISA 

2MIY/7AMA. 61. lO; 20HY /ftt>OM \ . . . 



51.50 
. l.SO 
. 1.65 
. .75 
4.25 
7.25 
.55 
. 2.45 
. 1.65 
9.9S 
7.9S 



WRITE FOR LISTS OF MANY OTHERS 



CERAMICONS 



BUTTON 
40 100 . 

180 200 I 9 

III ,0 ° I « 

lOO FOR 59.50 



FEED THRU 



RECTIFIERS 

K ,\ ^ 0 .T W - 20 MA - Twenty 
12V 1H^». |a B - |> ia . Two 
Marks, one of 5 iHlirr I . . 
iiincs f,.r TtJ.IO. Price 53.49 

Reel, in 7.1 VAC— Oui 2.4. 
3A Gal. 6I2HU Dual Sel. 
P' 1 ™ 51.49 

Rert. Full Wave in. 1 80 VAC 
Out I20V|>C. .4 A. 
■*"«• 53.49 

Rert. Dual Input 2.2V (a 
I.3A: Oui w 0.5V fur SVU 
r>n:i.|K'72H. l»r.cv . .51.49 



CERAMICONS 



MMF. 




1 


20 


3 


24 


3.1 


25 


4 


27 


5 


3r> 


6 


311 




47 


A. 5 


50 


l t 


.-.7 


15 


5H 



SOCKETS 

8 Prone Cinch Steatite, 
I « 'a* C.u»C 

C*Vo C SU '" Ute ' 1 
Pni» Wafer Sm-ket !m ic« 

Filled 

Soeket ff»r7tir».7 1 .V3D21 
Steatite w/|.i>rk . . . 

7 Pint. Wafer Mm Tube 
„ In" c.tu.C 

8 Piir. tictal Bake w/ 
Mnt. I li»- C.tn.C. . 
P>i|f. Octal .steatite 
w/Ret. Kink'. 4 con- 

. tar| S SCM. 

Ac«.rn Socket steatite. 5 51. OO 

Oiheptal RCA 

8 PnK. I.octal Am phenol 

*v;Mnt. I ft- c.t»»c.. 39e 



17e 



llo 
13a 



INTERPHONE 
CONTROL BOX 



Permits trans* 
fer of H.S. 
from receiver. 
4" x 4* 




Ohlll ivrm, r<i 

A Heal Ruv. Price. 



* «1. Con- 
tains JK-33A. 
JK-34A. Tor- 
t?le Sw. Lum. 
Tin. Pot. 50. 



WRITE FOR LIST OF OTHER VALUES 




HIGAIN OYNMIKE XFMR 

CT<* Suner-Klec. :iw(i«. «00 
* T& 4<iOO •Oim<. tai»(M'(t 2T»i> A 
l.*0 oiimH. Fullv Shield- CQ« 

llenn. SI 1 

2 for 96c: 

10 for $4750 



DIAL LIGHTS 

1^" Green Unclosed Tvi>e 
Chrome Kinlsli. Mm. i»ay 
l»ase 

1 ". , R * d , 11 5 v Bull » Reniov- 
ai»le from fnml: SnuMMh 
Jewel bay base. Price . B9c 

I* Red Shutter Tv|>e. It TpV 
Removal. le Krom Frimt; 
Sniouth Jewel Candelabra 
Base. Price 99c 



TELEVISION 
COMPONENTS 

Tran tf or mer_*looo 
V5MA, 720VCT/ 
20O.MA.6.4V/8.7A. 
6.4V/.OA. 5V/3A. 
1.23 V/3A.Kult Pow- 
er Packet for 5" and" 
7" Scope Supply. 

Special 

Transformer— | O004I V .' 
5MA for lO" and 



15 

Deflection Yoke hir 5- 

to 12"" Scope Tube. 

Fully Caned. Ray 2UA 
Deflection Yoke— Same 

a% ah<»ve Phitco. . . 
Focot Coil for above 

WK D- 1 849 I 5 

Blocking Oscillator 

Trans. — 1 soon cy. 

Horizontal Ratio. 

2:1 Freed 

Blocking Oscillator 

Trans 931 8 1:1:1 

Blocking Oscillator 

Tr»ns.— Turns Ratio 

2.1 

|>ulse Trans.— Ray UX 

R092 2:1:1 

Sweep Choke — 3IIY 

35MA 2T.0 ohms. 

2 for 



58.95 

10.95 

3.95 
3.95 
4.25 

.85 

1.50 

1.75 
1.75 



FISHPOLE ANT. 

MS-40. 9-MS«r»0— MOB11J-: or 
DIPOLF. 74- Whip Antenna. 

Manv Vxpx. 
Hollow Tubes. 
New: 



49c 



SET 



3 for 51.29 

WRITE FOR FLYER OF OTHER BUYS 



The driver transformer is designed 
to match an 8,000-10,000-ohm plate to 
the grids of a class-B 6N7. The ratio 
of primary to one-half secondary 
should be about 5 to 1. The modulation 
transformer should be able to handle 
10 watts in its primary and 20 watts 
in its secondary. The plate-to-plate im- 
pedance on the primary should he 
8,000 ohm:*, and the secondary should 
have an impedance of approximately 
4,480 ohms. The power supply should 
deliver 300 volts at 200 ma or more. 

LI has 8 turns of No. 22 enamel 
wire spaced to 1 inch on a 1-inch form. 



L2 has 5 turns of No. 22 enamel spaced 
to % inch on a 1-inch form. L3 has 4 
turns of No. 16 wire spaced to % inch 
on a % -inch form. L4 is a 3-turn wind- 
ing of No. 14 with a diameter of 1 inch 
and spaced to 1 inch. L5 is a 2-turn 
link around the cold end of L4. 

The 807 is likely to "take off"; there- 
fore, a parasitic suppressor consisting 
of six turns of No. 18 wire wound 
around a 47-ohm, 2- watt resistor was 
inserted in the grid lead close to the 
socket. The 100-ohm, 2-watt resistor in 
the screen circuit also helps to stabil- 
ize the final amplifier. 




fil pins- so?: 1-5 

6SN7;7-o OTHERS 2-7 



New For 1950 

MIDWEST 

RADIO and 

TELEVISION 




Immense 151 square. inch 
screen On new 16" metil.gUss 
tube ■ ■ clear, steady bnght 
pictures Synchronised 
sound and picture thai a child 
can tune in perfectly , , , 
Long Distance'FM Circuit ... 
Big 12" Electro. Dynamic mmm%m 
Panasonic Speaker ..Avail. EAST 
able in beautiful consoles mm vKBMC 
'In complete chassis (not a IBKIH» 
kit). Buy direct at Low Fac- 
tory Prices, with Low Down 
Payment and Long Easy 
Te.ms . and on JO Days 
Trial* Send for 32-page, * 
color catalog today 
MCTOtY lUTHOttZB) SOIVTCE 

m rarvmow uus 




TRIAL 



This 6-meier tronsmlHer puts oof 20 watts. It Is very popular among Australian amateurs 
SEPTEMBER, I 94? 





A^s * iwm Hii IV:-0 L«t gl 

MIDWEST 
RADIOS 

Wlfh flaw long dJ*lQfK« 

FM Circuit oiid new 
j-S#*>d Phonograph. 



MIDWEST RADIO A TELEVISION CORP. 

D»pt.X382, »0ff IrMfct | , Cincinnati 2,OM» 
Nh» %*m4 ms yaw* imw FRli l»SO C«t«l«« 
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New Devices 




THE ONLY 



prohsshnul W* 



RACK- MOUHI 



t„ the Popular 



-Prke Mdl 




TWIN-TRAX 

RECORDER 



POfi? Al LE 




PLAT 



TAILf HOWL 



•efore you buy ony lope recorder, we invite you to fend 
for our literature and study the specifications and per- 
formance ratings of the Twin-Trox Recorder. You will 
find it hard to believe that so much volue can be sold 
ot sa low a price. But you will learn why -'Twin-Trax" 
has become the "buy-word" among broadcast stations, 
recording studios, schools, ond oil critical music lovers 
who hove finolly found in Twin-Trox the perfect recorder 
at the price they can afford to pay. 

The 10-tube amplifier— with individual boss and treble 
equalization, seporate record ond ploybock amplifiers, 
distortion-free supersonic bias oscillotor ond erase ampli- 
fier— represents the finest electronic circuits ever designed 
for magnetic recording. The ultra-modern prechion-buill 
chassis is a genuine, exclusive "Twin-Trax"' mechanism, 
product of the originator ond ieoder in two-channel re- 
cording-Hid to be confused with inferior "'look-alike" 
chassis offered by imitators. 

Our free literature tells the complete story, furnishing 
technical information no other tape recorder monufoc- 
hirer dores to offer. Write today. 

TWIN-TRAX DIVISION \%f'mlK 



Amplifier Corp. or America 



398-10 Broadway 



New York 13. N. Y. 



Discover URANIUM!!! 



win hixe r.s. c;ovt. c ash awards: 

Locate Radioactive Ore$ with 

The "SNIFFER" 

a Revolutionary fieiger-Miillcr 
counter 




A precision Uranium Detector mode by a leading manufacturer of 
high cotibre radiation detection ond measuring equipment for the 
United States Government and its national atomic laboratories. 

Weiqhs about 2 lbs. . . . Extremely sensitive yet rugged . . 
Very loud signals . . . operates on easily available & replaceable 
{loihtight batteries . . . anyone can operate it . . . wide.y used 
by geologists, large mining companies and amateur prospectors. 
MAIL ORDERS PROMPTLY FILLED FROM STOCK 

*aThe RADIAC Co. 

^± ™ 489 Fifth Avenue New York City, N. Y. 

^ (Tel. Mu 7-7833) 



CONTINUOUS TAPE 

Amplifier Corp. of America 
New York, N. Y. 

Continual repetition ot ony recorded 
message, from o 4-second minimum de- 
ration to a maximum of 10 minutes, is 
possible through the use of continuous 
loop-drive mechanism available os op- 
tional equipment on ony standard Twin- 
Trax tope recorder. 

Two variations of the continuous loop 
drive are available. Model CL-3 wi I 
record ond ploy bock messages any- 
where from 4 seconds to 3 minutes in 
duration. During operotion, o 5U ™" 
ciently long stnp of stondord 'A-mch 
sound-recording tape is spooled on a 
stationary hub. The inside layer of the 
tope is fed through a slot in the hub. 
past an idler, post the record-playback 
head, and engaged by the pulling 
capstan. The beginning of the tape is 
then ioined to the end to form a con- 
tiruous loop which will continue to 
reoeot the recording until the machine 
is shut off. 



from 100 kilocyc es »o 200 megacycles 
at on impedance level of 200 ohms. 

The model 202 amplifier uses a 
"aveling-wove c^cuit to achieve r% 
bandwidth. It is *eU adopted for use 
with signal, s*e-o ond pulse gencr 
otors, 'vocuum--.ee voltmeters, ond 
Television testl-g e^io—ent. 




Model CL-IO. which will accommo- 
date messages from 4 seconds to 10 
minutes, operates on the same prin- 
ciple, but utilizes a storoge system with 
lower inherent friction, accomplished 
through the use of boll-beanng rollers. 

Either model can be adapted for au- 
tomatic recycling, a system which sets 
the Twin-Trax recorder m RECORD 
position when the prcss-to-tolk switch 
of the microphone is operated. Release 
of the switch resets the instrument into 
PLAY position. 

Installation of cither model, with or 
without recycling will not interfere witn 
the normal manual operotion of the 
instrument. 

SINGLE HEADSET 

Telex, Inc. 
Minneapolis, Minn. 

Designed for the greatest possible 
wearing comfort, the Earset is a single 
hearing-aid-type headphone mounted 
in a flat plastic frame. The frame fits 





Mutual ind*:t— coupling between 
actions of the -tj i< lines in the grid 
and plote ci'c o f *he tubes insurfs 
a substantia 1 , "ear phose shift aye' 
the bandwidtn. Combining flcxibilit, 
light weight ana rac* or table mourn 
mg, the mode 202 Wide-Band Chain 
Amplifier is a v 3 uable instrument in 
aeneral labor?*^-* measurements. o« 
cillography o~d ~ : r ear instrumento 



PERSONAL RADIO 

Air King Products Co., Inc. 
Brooklyn, N. Y. 

The Pockette ~cdel A425. is a 4-tube 
superheterodyne proadcast-band -( 
ceiver (comole'e with loudspeaker] 
measuring 5% « 3% x 3" fl inches in it* 
black plostic cose, louses o 1.5-voit 
filament cell and o 45-volt 8-batterv. 
It weighs just over 2'/ 4 pounds in oper 
ating condition. T^e *jbes are I S5. |RH> 
lT4 and 3S4. 




The sample insaected showed sol'd 
inte'nol corstr c-Ion, with parts so 
placed that se-vic'"g should not be a 
burdensome c H 0'e. 

ANTENNA ROTATOR 

Radiarr Corp. 
Cleveland, Ohio 

fhe Teie-Rc*o- *s intended for cieni 
ing television receiving antennas 'or 
the best reception on each chonnel; 
but since it wit! take a I SO - 1 fc> lood and 
masts up to I 2 inches in diameter, it 
is undoubtedly sjitable for other serv- 
ices as well. It will rotate 375 degrees 
in either direction at a speed of I 
r.p.m. The control box contains a tog 
qle switch and fo*r lights labeled N 
E. S. and W to indicate the direction 
in which the beam Is pointed. Powe- 
consumption is about 20 watts. 



over the ear and the phone can be ad 
justed In a slot to the best position for 
the wearer's ear. It may also be re- 
moved and the frame reversed so that 
fhe set mo/ be *cn on either ear. 
Availcble in either hiqh- or low-im- 
pedance models the Earset requires 
0.3- rr w 'npu* tor ..omfortable listening. 

WIDEBAND AMPLIFIER 

Spencer-Kennedy Laboratories 
Cambridge, Mass. 

The model 202 Wide-Band Cha"n 
Amplifier, composed of two stages of 
s x 6AKS tubes, hos a qain of 20 db 
ond a bandwidth of 200 mc. With a 
standing-wave ratio of less than 1.5. the 
'rfinimKjion -Knr^rteristic 's "t 1.5 db 




RADIO- ELECTRONICS lor 
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New I cvices 



DIELECTRIC MATERIAL 

Henry L. Crowley & Co., Inc., 
West Orange, N. J. 

A ne**' dielectric r-a*p'ia1, Crothane 
provides better chc-ac'-ristics at a cos* 
co^porobfe to *hot c* ordinary mate* 
r Supplied n • plates c in 
tjbes the d ; ar"eters >* which can b<» 
h;ld to within t .001 »nch, it con be 
pressed and e«tr, dec "c shope. as well 
as machined with hion <pe»-d tools. I f 
s especially suited a< a substitute for 
p ain ond Bokelite-in jreqnated peper 
i >bes. Dependmq or the qrode used 
the po*er factor r an oes from 2. 8% to 
3'A: the dielectric cc s^ont is between 
2.6 and 3.8. 




TELEVISION TUNER 

Standard Coil Products Co., Inc. 
Chicago, ML 

The Stondord t n<i ci port of man* 
st mdord-brond tek. son receivers s 
r a* avoiloble os a ^olocerrent rten 
because of expondea i roduction fact i 
ti-s. It has herctofo r c i «en supplied 
clusively to monufo * rers. The tun »r 




COvi-rS oH 12 chnrr*- « M \th plug in in 
f ctors an oscillate aa ustrnent scre^v 
oe'nq provided fc ^c:h chonnel. Thi, 
► nrr is suitoble fc conversion to a 
rooster as aitlined - the orticle b, 
Mjtt Mandl in t*. August issj" o* 
KADlO-ELf CTRONICS 

V.H.F. MILLI VOLTMETER 

Millivac Instruments 
New Haven, Conn. 

Tn^ n e * Millivac MV ISA vaciju'" 
t be voltn etrr mea fes r, f. volto ]•>, 
fo*n to a sinqlo - volt «t fre i jen 
*S between I ana 0l tic. In this *rr» 
money rnnqo '1 i -i 0 t within 10', 
Wh^n used lor ^ia- • '■equencies, cor 
'^Ctions h )vr to t ' od-- The mStr . 
rnent can he usj lc ■ "}u»ncies as h qi 
js 2 S00 fnc, 10 n / ■ e<- ceing the 'a* 
"S* vol* iqe whfh c re read. 

for low voltoq^ ~ • asu'ements the 




MV HA jses geranium ""pseudo'her 
nioco pies as a detector, and o hiqhly 
-,-»ns.t,ve. *>iqh impedance, carrier t,p e 
d.c amplifier which converts into meter 
r»iJmgs the mmuto d.c. voltoqes de 
v*»loi>e;j b, the thermoelectric effec' 
yv 'hin th > qermanium crystal. For 
h j * vo t iqe measurement* { y p to I 000 
vo'ts r* i 1 jr crystal diode rectification 

s csea. Three different germaniur" 
P'jb^. h Jving various capacitive in 
Pit i vi iers to "trade surplus sensi- 
ti. ♦/ tor min mum circuit loo finq 
a r e ivjilable for this purpose. 

D«r.»c* TV and FM field strength meas 

"'lenis complete r. f. signal tracing 
♦hrouqh TV and FM receivers as actual 
operatinq signal levels and v.h.f. and 
u.h.f. I ^boratar/ research are omong 
tne most i" POrtanr applications of this 
in.trument. 

HIGH-VOLTAGE TESTER 

Industrial Devices, Inc. 
Edgewoter, N. J. 

The Hi Volt is a neon-type voltoqe 
i^dicitor desiqned for measurinq hiqh 
potentials. Model 500 is mode for 
checking the output of oil burner-igni- 
♦ ion q js-a schorqe display-sign, and 
5 milar transformers, while mod"! 520 is 
specifically intended for television ond 
os^'Hoscope work. The user ploces the 
te.t prod and the olligator clip ocross 
th ; Cir;uit to be tested and turns thr> 
idOP on the 7-mch probe hondle until 
th ■ neon lamp go.-s Out. The I- nob then 
p >ints to the correct voltage. Made 
SO0 drj^s less than I ma from the C' r - 
cu<t a-ii model S20 passes iess thin 
303 m i. 



SELENIUM RECTIFIERS 

International Rectifier Corp., 
Las Angeles. Calif. 

T 11 s S^le^'um rectifier stack shown 
f»jt ^ sPeciol moisture nroof finish 
r mil) ■ o' * thst indmg » -j 1 1 spray, 
Sj-h as encounternd in nOvOl ona Sea- 
shore * r>s* i lotions for periods un t Q 
200 h~>jts. Th's special protective finish, 
ob'oined b/ t trip'n dipped coating 
p r oc>»ss is ^specialty recommended for 
V»rv>r» 'ij«r ad-erv- atmospheric COn 
d>t Or-s SuC-> os hiqh humidity in tropi- 
clii' a'es fwh^re funqicidal corro 
sion i, x \tf\,\ corrosive fur cs (suc^ as 
e - 1 »'opl jt.r j» etc 



Ml 



d rtj--n» si^es ranqlnq from \Va*\Va to 
A 4 * /' 4 incn-s m-* latter sue I emci th.- 

1 jr i.-*st selrnium rectifier plote com- 
n~-rc 3lly available in the United 
S*a''-<. D. C. po^er rc n i'l'menls 'ro' 

2 vo.ts an-i 1 50 ma to 5 000 volts ond 
'3 000 omoeres (ond above) can be 
hmdled with efficiencies varvinq from 
^ , to 35° depending upon the cir- 
cjt emolo.ed. Ejch of the rectifier 
t a*-s is rit..j at 26 volts r.m.s. in 
v "•; > vo't i f, 

Th^s» <>f f>n\ m mctifiers arr> Cnpoble 
of a. thst in !*nq 1 .0007 o Overload tor 
in* jrni *t -n» Service. 

TELEVISION SLIDES 

Teclc-Vi$ : on Pictures 
Los Angeles, Calif. 

T» if / sion o-^rs a se r ies of 3S mm 
i i >s 5 1 >t| f hos^s 0 t ncno J t-le 
v -,io' vV v'or- s r re show~ smarting 
f am f'r>r Jerector on i con'inuing 

tr-r>,3. *h.i vJnOuS sound and vis'o n 
f rents A'*»r 5, nc S'^porato'- bo*h 

C5'np^si f » and horizontals ore shown 
j ' i »r « .tu -)l conditions. 

p t an i si i des show both correct 
aiH mcrr? t »-»*tinqs of each trap o^i 
i.f. a"ip i f i *r 0* K er slides ore avail- 
ab'* ot font-end tuners, video re« 
>i^ n <* cjr ve4 on d television chassis. 
Als> aviilab ° 'S a 16 mm silent moving 
piCtur* on *-]veform onol/SS. 





fll -C M. — ' i 

id tiii 
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$ $ SAVE.'! $ $ 

AT UNITED 



HAMS! SERVICEMEN! EXPERIMENTERS! 
RADIO PARTS KITS 
RESISTORS, ASSORTED VALUES 

No. ] Tin liuii. Nmi insulated. UW. to 2W. l«» t»i 

2 rliinm. Insuluu-d '«\V. to 2W. 100 fur SI .69. 
:t tt lu- woinul. Kuannkd. j\V. in ."mtt . 2.» l«r 
$1.95. 

No. i Ohm it e ■ at I 'a and l\V. 125 ulnim to h 

Ah-n. 1 imi tm 98c. 



CONDENSERS. ASSORTED VOLTAGES 

% I'HtM'i tubular. .IMHIS Mfu". to .1 MTil. liltt for 

SI 93 

iii'l iMiu-r. .IMI2 Mill. lu 1 MM. fui $2.19. 
T 4 U-ti. uml initiuli. r.n loi SI .69. 

K Mum, insulatnl. ;iV Mint in -1 MM. 100 fur 

SI 95. 

!» Miia Xiiihtiim. .000-2 to .01. !.*» tin Sl.39. 

In ( i-iiimir*. 1. I Mini Mmf I mi rm * I -93. 

II Trlmmri*. I. J. :f «nl m-.i iuiW I. SI."". 

. u riliem. Tnlmlai. I'M'.- (iutiiitisi-. tt»«. lu lor 
SI. 95. in , 

I ;i Ah IMtMi-i*. Ass" i I y |K'» antl suis. 10 for 
SI. 19. 



TRANSFORMERS 

V. 1, tniliml. I' I*. L'nt v. alio" sin. :t lo KiW. 10 

\. I". rhnkr,. in" tU ISO Mil. A«» i intliii-. I» tot 
S4.45. 



TUBE SOCKETS, ALL NEW 

N„ 1 1, Ti Swkit*. All ii'i»»->. .Us" l. »9e. 

TERMINAL STRIPS 

\i IT A- »»n nil Mjli s. an J >l/i'>- l»1 89C. 

HARDWARE ASSORTMENTS 

Nn !«• Snlilt'1 Iuk». All dzis* and t>|»-s. :i Kits, loi 
S t .29. 

\,i In St'ivtK NuU. Wiishiis. ft i. H Mix. tin $1.29. 
Nu Jii Aluminum ilu-l*. All mjw* ""d l>l>ia. :t Uis. 
loi SI. 29. 

INSULATORS. CERAMIC 

No Jl Sunk. Spam*. Kml-llinwiali. *'tv. Ml foi SL79, 

VIBRATOR TRANSFORMERS — 6 VOLT 

Mi it in nla. *'uiienl MudH. (i H V. «:« f.vc Nr« 75c, 
Xuillli = WA l.".o V.r.T. tiO Ma. i'aM'd-75c. 
Hi-nit h s:tnl. "itto V.r.T. !•« 31 j. I"tn'n<*d— $1.29. 
Ztnith = l!»*4. '>nu WCT. «t." Ma. i'uxe* 95c. 
Zinilh - l.'ii) V.r.T. lin M.i. I'mast'il 69c, 



FILTER CHOKES 

/..•iiitli rJnT. in II. Vi Ma.— 2 for 98c. 
Xrinth =i>\\. r* II. h:« Mil— 59c, 
st.iiim.1 = :tri. a il. .mi Ma.- :i inr Si-00. 

St, mint f. II. 125 Ma.— 89C. 

Stimuli -ill. :{.•"• H. 1HI> Ma.- SI. 1 5, 
Sr.iiHiir -i 'TO. T 11. l'lii Ma — SI. 29, 



FILTER CONDENSERS 

SiiLiHu. -IMt.l KIMI V U.r. Square. 4 Inr 96c. 
r-n ttr — 1 MM. fi«« V.I i.e. It. i t. 5 for 98c. 
C II. *ic— 2 Mf-I. Ono V.ll.r. Km. fnr 98. 

\vnnux 2 MM, Otui V.IU'. Itnutiil. :\ foi SI. 00. 
sptHiiin- ~:t MM. :i:f« S'.A.r. Hound. .< tor $1.00. 
Miiatiul 1" in MM -'"in Win'. It.iuiiJ. J fnr 98c. 
SHar 2110 Mill. HI V.M.r. Kmiml '2 tnr 98c. 

i(*iirtn\ -Mi« Mf»l 2»ni V.lM*. Hoiiivi. Kaih $1.09. 

Ituh^ti. -inno MM. x V.I i.e. Hmmil. - for 98c. 
!■' |» nunn MM. W !».('. liuoml. 3 lor SI-00. 



FILAMENT TRANSFORMERS. (115 V. 60 CyeJ 

sTr -11—40 HMS. Ins. *i0nit V. 7 V.r.T, fa '2^A. 

Ca.<i'il nllh SianilufTs. Llki- Ni'W S5.95. 
l A rlt-7,% HMS. |n„ 10. 1 V. 2 5 .J'.T 20 A 

Tnrinlit pum- ^itli side trrm trials. I.Ik*' New. I-.acli 

nh 4 = S.V.— 115 V. or 230 V. Pi i in. Secomlarv ta|.t>cil 
1 5 V S V.. 12.-. V.. 10 W. 22 W, 2fi V ami Hi 
V ci •' Aiiiim. Oa-ed wltli Lun" on Holtom. New 
SI. 95. 



POWER TRANSFORMERS. (115 V. 60 Cyc.) 

1*12 Tim V.t'.T. 00 Ma.: V.r.T. v S A. ami o :t 
v.r.T. *»» ar> a. .\>w S2.95. 

I'-H T.".n V.r.T I ."m M.i. : W-'.T. w :t A. and « :i 

VA'.T. A. Svw S4.25. 

1M"l .Mm V.r.T. TO Ma.; V. i" :i A. : 0 \ <" 2 A. 

New 95c. 

v-Ttit ii in V.r.T. on Ma.: ■"■ v ur :t a.; <-> 2. 1 a. 

SI- 49. , , , 

r-i>n u.-.ii v.r.T. >;o ,\ia. : • W i» :t A.: *►..{ *> 1.2 A 

il 79. 

KT-TT 1 (1110 V. TH M4. : * 2.1 A ; hM (" 3.2 A : 

VA'.T. 0- :t A. $1.79. 
I- 2112 T.ho V r T. 22H .Ma : it.3 V. v* n..« A ; .1 \- 
:t A. S4.50. 



SPECIAL TRANSFORMERS 

S.H Mikv 111 dnylt- (iiiil. S.»l,i Shii-I.Jnl. Nt« 69c. 

S I". I2n. til to Hi '/< 1 2:1 Timid. SliM. 

NV« 69C. 

SI' tti IM'. Mii'l>- 1 "«:l Tlnoil. Iniistne. Slikl Nivi 
95e. 

Mm Uhiiis in 1*1*. ciUls. St u tin 1 Shlil. 12 W . Nm 
SI.49. 

/. Iii".. Iitimt: S'. to IM'. •xO. 2 Tm 95c. 
K-IT'. Mmlnlailnn: Mo W l-tlin. 7.121: m-i\ /.. 
1HMI Ohm-. |t.->|i«mM. :i < y. Likv Nr* SI. 75. 



A SUPER VALUEl 

\n ;ixxim itiu'iit nf |Mi«i-r ii.iti>rm tjifis, uiuliox, rhoki'x. 

i liiUtimi. Mm', rn. " l K'"*d iixanif 

nn its jihv 11I whiili MM* In- «mil iti iiiom- 

ili'm'llM. t..t inn.- to \mi' l!KT YUl liS .NOW M 
1111 ioii> $3.95. 

BC-604 F.M. TRANSMITTER 

17i \V mit}Mil i" tun', oiii'liiliilittii. il I MuMitiim. 

I'x-t.,1 |, ( 's.x iu1n'> ii>xi,,|j. ami l»n - Siit>K W 1 

A|>|iin\. "01 I.I,?. K\im>x i.uly, $6.95. 

ALUMINUM RELAY RACK PANELS 

1!'" wi.li-. I'nliiiMnil H.m.lJi*) niiti-liim:. 
1>; n-iiim— i.iir.li loin" i.^Ii. K,u-h 69c. 
1" U-turn- -1 ln*ii M».j" tni.li Kai 0 $1.19, 
|n canni— 1. 1021 12' 4 " hikli. Kaiii SI. 59, 

TUNING UNITS 

Tl* 2»;. 200 Mm Kr. SL79. 

Tl'-IO. 10 Mr. — 12 Mf.— SI.98. 

Stiufi. Wi. Ap|iii \. IT Ksnu^s only. il.,-> 

NEON BULBS 

<1 K T\pv NK 4S ! 4 W. Auto liavumt 0ms*. I" foi 
SU75. 

TUBE SOCKET AND SHIELD ASSEMBLY 

'.' Tiln Milliialmf. hlai'k IMnimlir mukit. Ni'«. Kmli - 
21C. 

SU8MINIATURE TUBES 

TiiiMk'K TM* iinktnmn. 1*11 * 1 Volt : nlatv : 4* V 
,\>w :i foi $1.00. 

ANTENNA ROTATING ASSEMBLY 

Kl \" Ui'Vii-sllili' Mntm ami fii-al K"'^ M.itiiit'th 
rinTvli 21 V.h.r. i" T.:. Ann»>. Sln»n. Wl. Al'l"'^ 
12 l.i iv X*-u $2.95. 

FABRIC LOOM 

WiMtliti iHiHit Meal Inr -lirOnK <in TV aiul I'M 

Ariti'tiini lr.nl Iti-. t lit 11 >k\lmlitx and aimnul fix 

IM S". 's" ami (Simlfy ■"«» - v 

si/,.-SI.45. 

NOW ! ! ! BETTER THAN EVER BEFORE ! ! ! 
OUR ELECTRONIC PACKAGE ! ! ! 

I'llink full "I iiml ilittt'itiu n.itis ami a^i'liiMl*-*' 

10 l.t>s. nf uiiod iiMialile man 1 ul tm mils $1.29. CM 

Viii us now::': 

Uiiitniliiin an- Ihiiiiid— nnh-r now. Mmlnmm imU-i - 

jt*J 1111 Thi'H 1 will Or a 2M mnkiiiK iliaiui- foi all 

oidirs umlei $2. imi. 2:.' v>w it mm in-. I. lialuniT 

con. All oiih-M sliiniwd K.M.II. rhii.iHn ItlliiKis 
Auv uiiU'i- ii'iiMUd Hitliiini -Intiiunn iu-tioi-tl. iix mil 
In- xhHuonl K,iilu.i> KM>U'x>. 
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314 S. Hoisted St Chicago 6, III. 



QMCStiOII BOX- 
permeability TUNER 

V / have u battery-powered receiver 
tt xhty ft llii> converter with conven- 
tional rat>acitor tutting in the antenna 
ami oscillator circuits, 1 Would like to 
rctrire the converter circuit to use per- 
mcahilittf-tnncd antenna and oscillator 
tuturs. Please print a diagram showing 
how this can be done.—\\\AJI.> Pana, 
III. 

A. Not knowing what type of tuning: 
unit you have, we have drawn circuits 
of connections for two popular types of 
permeability tuners. Since most of the 
component values are identical in these 
circuits, we suggest you try both to 
determine which works best in your set. 



TO IF 




INDUCTORS FOR COLOR ORGAN 

V / am planning to const met the 
color organ described in the Question 
Boy of the October , JW, issue Please 
print a drawing showing the construc- 
tion of the tunable inductors Lt and 
I,J.—().S.IL, McKeesport. Pa. 

A. The drawing shows how the coils 
may be constructed. The form is a 
cardboard or thin plastic tube approxi- 
mately 3 r inch inside diameter with 
end pieces made from wood or other 
nonmetallic material. The core may be 
made from lengths of soft iron wire if 
. a powdered-iron core is not available. 
Select a cardboard tube having an out- 



THISTU61 FILLED WITH SOFT 
IRON WIRE- WOODEN EhOS 

SLIDE IN OR , 

OUT TO 

TUNE 

1/1 



1 x 1 J^f?l 



/8DIA -5^ J ^ 
*PER TUBES 





RADIO-ELECTRONICS for 



WWW. 



OiK'stion II ox 



\ stR VKING at u 

\ pR lU YOU CAH PAY 



f R. S. E. 3 inch 

TELEVISION SCOPE 

Features: 

WIDE BAND VER- 
TICAL RESPONSE 
FLAT TO 750kc 
DOWN 3db 
AT lmc 
VOLTAGE GAIN 
OF 20 AT 5mc AR-3 

The R.S.E., AR-3 Scope has been buitr by 
Armstrong to our rigid specifications* It's a 
complete unit that embodies standard hori- 
zontal amplifier and sweep circuits with 
normal sensitivity. 

The cose is 8" high x 5" wide x 14" long, 
attractively finished in "hammered" opat- 
escent btue enamel. Operates on 
standard tlO volts — 60 cycles PRICE 

— 40 watts. Tubes 3BPI— 6AC7 

— 6SJ7 — 6X5— 5Y3 — 88^ 
struCtiOns included. Com. 
specifications upon request. Satis- F. O. B. 
faction or your money back. DETROIT 




$4995 

Omplete 



PUSHBACK 

WIRE 



CD 



BELOW MILL PRICES! 

2,000,000 feet — tinned copper — all 
1st. da$s, double cotton serve, waxed 
finish. Available 1.000 foot rolls. 
22 gauge (6 colors) $3.98 roll 
20 gouge (6 colors) 4.98 roll 
18 gauge (brown only) 6.49 roll 



OZ4's 

(No Limit) 

Fresh RK and RCA. 
Standard commercial 
grade, not JAN's. 

BUY 12 

get I free each 



EGG CRATE OF 100 $4900 




b^ 



D«maW Thit 
S#«H of Quality 



ORDER INSTRUCTIONS 

Minimum order — $2.00. 25% de- 
posit with order required for oil 
C.O.D. shipments. Be sure to include 
sufficient pottage — excess will be 
refunded. Orders received without 
i.s stage will be shipped 
■ press collect. All prices 

F.O.B. Detroit. 



KHI/IU supply & 

ENGINEERING CO., Inc. 

HMLDEllAVi. DETROIT 1, WICH, 



side diameter which will permit a slid- 
ing fit inside the coil form. Cut pieces 
of soft iron wire to the length of the 
form and dip in insulating varnish. 
When dry, pack the wires into the 
smaller tuhe. Adjust the inductors by 
sliding the cores in or out. 

RHOMBIC FOR HIGH-BAND TV 

y Thrrr teas a (fifty rani of tt rhonthir 
(tuft ana for receiving low-hand TV 
stations in the Question Ilos of the 
Ma\i, lult9, issue. I*lease (five dimen- 
sions for a similar antenna far the 
high band, — W.A.G., ISrotix, .V. V. 

A. Dimensions for a high-hand TV 
rhombic are shown on the diagram. The 
two :W0-ohm terminating resistors 

27 -10 I/2" 




300a l me 

should be mounted in a small water- 
proof container and connected across 
the end of the antenna nearest the TV 
station. 

The matching stubs are designed to 
match the antenna to a :J00-ohm trans- 
mission line. A 14-inch length of 150- 
ohm line can be connected between the 
lower end of the smaller stub and a 
11- or 75-ohm transmission line if your 
receiver is designed for a low-impe* 
dance line. 

COMMERCIAL RADIO 
DIAGRAMS 

y Please send me diagrams of the 
At water Kent model 55C, Majestie 
model 3*K and RCA Viet or tnodel 
$X54? radio reerirers. If you do not 
have them, please tell me if and where 
/ cow obtain them. — L.J.H., Ames, Iowa 

A. We no longer supply commercial 
radio diagrams. Possibly you can find 
the diagrams you want in Rider's /Vr- 
ftettuil Trouble Shooters Manual, How- 
ard W. Sams* I' hot of net Folders, or Su- 
p:eme Publications' Mttst-Often-Seetled 
Radio Diagrams, Single diagrams may 
be obtained from John F. Rider. 



«.■ 



RADIO AND TELEVISION TUBES 

STANDARD BEST NUMBERS 

RCA* KENRAD • SYLVANIA • TUNGSOL • ETC. 
ALL NEW. ..MONEY BACK GUARANTEE! 



50L6GT 

35Z5GT 

12SQ7GT 

12SK7GT 

12SA7GT 

50B5 

35W4 

12AT6 

12BA6 

12BE6 

25L6GT 

25Z6GT 

6SQ7GT 

6SK7GT 

6SA7GT 

35A5 

50A5 

35Y4 

14A7 

14B6 

14Q7 

OZ4 

6X5GT 

5Y3GT 

80 

6AG5 

6AK5 

6AL5 

6J6 

6K6GT 

6BG6G 



$55 
.39 
.49 
.54 
.55 
.55 
.39 
.49 
.54 
.55 
.69 
.49 
.49 
.54 
.55 
.79 
.79 
.69 
.49 
.49 
.49 
.54 
.49 
.44 
.39 
.69 
.89 
.69 
.69 
.49 

1.59 



IUY THEM IY THE HUNDREDS 
5% Discount o* orders ovtr $50 

BROOKS RADIO DIST. CORP. 

M VEJEY ST., DEPT. A, NEW YORK 7. N. Y. 



SEPTEM BER 



9 4 9 



www.americanradiohistorv.com 




SPECIALS! 



G.t. "UNIVERSAL MOTOR . . . NOV. AC- DC. 
Kriict. 111*. 6UOU IUWI. M" sliuft. Mtg. 2^"xJ% . 

high. Shpg. wt. 6 lbs 

G.E. SELSYNS (r&llllll. New. Shl>K. wt. '«! !«• -98 
3 RPM MAYDEN MOTORS. IIOVAC. LiW. 2.49 
1% PNECISION RESISTORS (WtMon) . . . 13jK. 
l.MJK. I64.5K. 4r»«K or Slid K . I5e; S for 1.00 
TU.I7A TUNING UNIT (Ur^t) ... for ri-Hare- 
mini ur a "iSiibl) MINK" i.l flm- swilrhes. Jacks, 
iiriometer. etc. II luck nackle c»>e H"x9Vx 2^95 

lrfs* uysul. SbpK. wt. « Hm . 7 

'» PILOT ASSEMBLY . . 1'acrlnl Hed Jewrl. 
ri«l«-tl hrass liou>inK. lonHili-tr niiade At u«y. 

Hill.. ra. 23e: 3 fnr ■ 

DIAL CORD. . . . Stiunjr. nVxlnle Nylon. l.» rt .19c 
DPDT TOGGLES (II & 11 i«A lltfV. Split ball, e* 

20c: 4 Tor '-00 

FEED-THRU INSULATOR l|N-lHli . . . IhV. iluti 
iMinelain 2* O H.. 4" kmc. SIij>k. ml. 1 H».. e«. 39«: 
a r.n v JJ° 

DM-36D DYNAMOTOR . . 2IV.IM' lo »MV Qgr 

<h Mima. With Alter svsiem. sIipk. wi. C lbs. 
MAST SECTIONS . . . MS-4H. .11. M oi *>4. 

Sliajt. wc. 2 ll». i-a.. 39e; :i for 1-00 

SCR-5II TECH MANUAL Unci. I'K-ISi P«w" 
»npi»lvi 1 7 :i t»i».; •*»" ill"*. At «Hi»Ks. . • • 'Z5 

FREQUENCY METER MANUAL TS 173 1 .i* |>p. .25 

R 't ft r ?f Si 5 A J5j?j? ATIC «W> j-VrVr? 

T-32 DESK MIKE . . . UUANIi NKW. Shi**. 

>W. ,-i II .. 2.95 

T-44A MIKE . Twin-Wa^nfl t>|R\ SlipK. wt. 

lbs. HU.XNIi NKW 69 

T-30 THROAT MIKES . . . 11 HAND NKW Shin-'. 

M. 1 in. . t«a., 39c: <; for 1.00 

RS-83 CAR80N MIKE . . ltllANll NKW uilli 
winl. prfSR- tu -talk snitch *V hliiK l\ w Qftf* 
tl.I). bakillte rase. HhpK- wt. 1 H». 




LEOTONE'S "JUM80 RADIO PARTS KIT" 

To You KAIHoMKN who want the most tor Join 
money. 17 LBS. of the HK'.UKST A ItKST assortment 
of new A: dismantled TUA.NSKOltMKitS. t'OII.S. 
II AKIIWAHK, W1HK. StM'KKTS. HKS1ST<»HS. 
SI'KAKKK AtvKSSOKIKS. fUNIiKNKKHtf, KTC. . 
KTt'. All these (shpg. wt. '11 lbs. ► & much ? QQ 

rr Ft III ONLY 

AN-74A 8 LADE ANTENNA for St "11-522. Shpg. wt. 

r» lbs B9e 

POWER RHEOSTATS . . . New. Hatulard brands. 

."iOW 1". ohm. 89«: .KIIV-5Q. fltlO oi 7."Umi ohm I.2S 

•jr»W-2">. 100. l."»0. 20». 2."H) or HTti ohms 75 

RADIO HAROWARE TREASURE ... A FILL 
INM" Nil ot Siren ». Nuts. Washers. Lugs, etc.. In 
HANDY SKLKSKALINU llINtiKP LI 1 1 iQ r 

MKTAL t'AN. ShPK. nt. 2 ll»> 

MOV. AC INDUCTION MOTORS . . . Se1f-»taillnK. 
ITTiU n I'M. r'ract. Ill' l!^" <».!>., 2' deep. Slipg. wt. 

2 lbs L25 

AUTO SUPPRESSORS . . . I'nivetsal elliovr type for 
i-ither Hiiiin i»r IiKh llnitoi . ra.. 8e: I* fur ... 1.00 
P-23 HEADPHONES . . . It. <-..rd Ac l'L-53 .1.29 
■r-r r-r-r r-r *-r-r*-r, 

REPAIR YOUR OWN SPEAKERS WITH 
THESE PROFESSIONAL KITS!' 
SPEAKER REPAIR KIT ... a really "BIG" kit 
in savings & enliven i emv. t'oniains: -."> awld. mtg. 
ilngs. 10 spiders. 2o voiir coll forms. 3 yd>. felt 
strip, i'o riumml.K leather segment >. kit or Iti shims, 
inhe speakei eeinenl. Willi liutrmi itm*. Shlig. \it. 

5 lbs. ... 2.49 

SPEAKER CONE KIT A LKtlTtlNK SPECIAL- 
TY SINCK 1 •* -J 7 ! . . . Handy assortment of 4* to 
IS- tup quality mod hied At fiee-edge ( magnet if 
InrlJ. Lest, \olre foils. K It of 12 . 2.00 
SPECIAL BARGAIN OFFER HoTII \ OC 
"HKFA1U 6l ftJNK" KITS FtlH tiNLY 



ALNICD MAGNETS New KXPKHIMKNTAL KIT' 
. Ill asstd. poweiful Har. Illoek. "t ". rireular etc. 
Slmg. «t. 2 lbs. . . '-OB 
4 TUBE AMPLIFIER FOUNDATION . . . Ideal loi 
hiiv -mall eleetlimie unit. Hiaik crackle cabinet & 
>li»lc in chos-Ls cimtaius: pom i tiain.. condcu^eis. re 
siM.iis. siKkets. en. S» 4 'M' s "x:i ! U'. Shpg. Qg c 
«t. 4 lbs A KKAL 1U Y AT ...... .. S, °*' 

M«n. Order *2.OO-200 o Ocoomit rrqutred on COO » 
Picas* sufficient postage. E«ceii refunded 

GET ON OUR MAILING LIST 
ALWAYS SOMETHING NEW 
FACTORY REPAIR SERVICE ON ALL 
SPEAKERS 



New Patents 



NULL DETECTOR 

Potent No. 2.458,310 
Carl G. Sontheimer, Stamford, Conn, 
(assigned to Radio Corp. of America) 

Designed especially for direction finders, this 
detector is also suitable in bridges. The electron- 
ray indicator is sensitive and more rusrired than a 
meter. 

An incoming signal is picked ui» by a rotatable 
loop. The receiver uses a heterodyne oscillator to 
provide an audio beat. Headphones are used while 
tunintr the stomal for maximum. The 6SJ7 de- 
tector is biased by potentiometers PI and P2, 
which are coarse and fine adjustments, respec- 
tively. 



6AF6-G 



FOR FM-AM 

MODEL 705 A 

SIGNAL GENERATOR 





The detectoi is direct-coupled to one section of 
the indicator tube. The other is not used : there- 
fore its control element is connected to U-plus 
throuprh a resistor which drops the voltage just 
enough to close its corresponding shadow. 

When a strong signal is received, the detector 
I P is maximum and E„ is low. Therefore, the 
shadow on the controlled section of the indicator 
is nearly hu degrees. As the loop is rotated fur 
minimum signal, the shadow is reduced. At null 
the shadow is practically zero. 

OSCILLATOR-DOUBLER 

Potent No. 2,459,262 
Alan P. Buffington, Philadelphia, Pa. 
(assigned to Philco Corp.) 

Th< local oscillator of an KM receiver usually 
operates at a frequency near 100 mc. It is diffi- 
cult to design an oscillator which is stable und 
uniform at this high frequency over the entire 
range. It is preferable to add a douMer so that 
the oscillator stage can be designed for frequencies 
nenr 50 mc. 

This system has not been widely used in broad- 
cnsl KM receivers, but U^cal oseillator-doubler 
circuits are often used in middle u.h.f. superhets 
to obtain better stability and uniformity over the 
tuning range. 

Iti the schematic shown here, tank circuit O 
tunes the i»cillatoc It is coupled to the grid-plate 




coil of triode A. Tank I> tunes the d.mbler stage, 
trinde H. The two tuning capacitors may be 
ganged as usual for single-dial tuning. A and H 
may be separate triodes or a double triode such 
as the 

An important part of the invention is the feed- 
back connection between stages. The cold terminals 
of the oscillator eoils and the doublet - coil are tied 
together 3i t a bur. The soldered point i>- about 




DOUBLE MODULATION 30% & 80% 



An Exceptional 
Value for only 



*49 



.so 



Not one — but two percentages 
of modulation add greater 
checking performance to your 
service tests. All exclusive 
feature in this low price pre- 
cision generator. Fully de- 
pendable. Excellent for FM alignments. 

• Range from 95 ke. to 100 me. • Fundamental 
frequencies in 5 bands, continuously variable 

• Accurate to 2°o for broadcast bands — 3% 
for h.f. bands • Planetary drive condenser 
with accurate double and tuning indicator * S 
step ladder attenuator controls voltages from 
0 to maximum • Covers all new FM bands — 
useful signals can be obtained as high as 150 
mc. • Negligible leakage due to complete 
shielding • Complete, ready for the shop. Just 
plug In any standard 110 V., 40 Cycle A.C. line 
and go to work • Grey hammertene case — 
portable, only 11 lbs. 

Write for Catalogue 3M 



radio crnr rtOfl jJtTi c o„ inc.; 

: )» Mtesl 2Jth II. N*w T»rk 1 P H. f .5 




A PRACTICAL BOOK 
THAT SHOWS YOU 
STEP BY STEP 



Proper antenna installation can do as much for a 
television receiver os o special booster. And un- 
less yOu get the signal into your set, even the 
most expensive receiver will function poorly. 
TELEVISION ANTENNA INSTALLATION covers 
every phase of installing a TV antenna showing 
how to get the most out of every installation. 
Every step is clearly and simply explained. The 
approach is completely practical. Nothing is left 
lo your imagination, and NO PREVIOUS EX- 
PERIENCE NEEDED. 



OVER 100 PAGES 



$1.50 



MORE THAN 100 ILLUSTRATIONS 



fur 



Consolidated Publications, 
55 East Washington Street. 
Chicago. Illinois 

□ Klir-liiovd tlllil irlink » > end* I I 

» • 

□ Semi r.ti.U irm I .o h. . ..uulde t . S.A.I told I 

\\\\\ |ihv |Ni.llliHll ihi- .o nt li'U* » fi'*i ♦»'••* 

tHMlug*. In «-lili 1 ♦win I iim\ it-nun nooks within 
lil u>\>. f«.i iiinti.li-rt iflund «f tin lemittaiwi'. 
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The big 
book that 
shows 
you 
how! 




Cash in on 

v 

SERVICING 
PROFITS! 



inch from the chassis and is unite critical because 
of the inductance of the lug at these frequencies. 



3.5 

3.0 

OUTPUT I VOLTS) |'* 

1 .0 
.5 




Price 
only 

PRACTICAL " 
TELEVISION SERVICING 

By J. R. Johnson and J. H. Newirt 
375 pages, 6 » 9, o*er 230 illustration* 
Get \chere the big servicing money is— in television! 
Now is the time to Prepare for this fast -growing buslnesi 
and here Is the hook that makes the I ruining far easier 
and faster than you may have thought possible! pit AC- 
TUAL TELEVISION SKItVin.Nti Is a complete. down- 
to-earth guide that tells yon step hy step just what to 
do. what mistakes to ;nold. what lools, parts, and eQulp- 
menl to use— In short, how to handle ever* hlisse of tele- 
vision receirei servicing promptly and efficiently. 
COMPONENTS — CONSTRUCTION 
OPERATION — TROUBLESHOOTING 
SERVICING 

IMCACTRAL TELEVISION SERVICING Isn't a hook 
of mere theory and mathematics. It it a practical. Low- to 
do It handlwok by live, well-known engineer-authors who 
actually owned and operated a TV serrlec shop. Besides 
outlining how television differs from radio, they explain 
TV troubleshooting and service procedure from installa- 
tions to synchronizing units: troui erecting and oi lent at Ion 
nf antennas to remedying image distortion. Case historic* 
of nctiial TV service jobs Plus descriptions of common TV 
trouhles and their cure make the hook doubly helpful and 
easy lo understand. 

MONEY SAVING 
TIPS ON , . . 

— testinQ for intermittent 
ueaklnq coils or transformers 
— improving picture linear- 
ity— guying masts — getting 
a signal over a mountain — 
checking video response with 
a square wave — using mica 
canacitors to replace other 
types — choosing components 
— wiring techniques . . . and 
scores of other practical 
problems. 



80 90 100 

FREQINMC 

Hy way of comparison, curve b shows the out- 
put obtained from this circuit. Curve n is the out- 
put from conventional oscillutor-dou biers. 



DOUBLE LIMIT BRIDGE 

Patent No. 2,468,625 
Lawrence R. Goetz, Indianapolis, Ind. 
(Assigned to P. R. Mallory & Co., Inc.) 
Limit bridges are used in manufacturing plants 
and electronic industries to check resistors. Two 
measurements are generally made. One indicates 
whether a resistor is below its upper limit. The 
other checks whether it is above its lower limit. 




MAKES TV 
SERVICE EASY 
TO LEARN 

Here are the subjects 

covered : 
I. Television is Here 
2 Fundamentals of the 
Television System 

3. Radic frequency. 
I rtter mediate tre 
quency and Detector 
Sections 

4. Video Amplifier 

5. Cathode Ray Tubes 

6. Synchronizing and 
Sweep Circuits 

7. Power Supplies 

8. Antennas and Wave 
Propagation 

9. Television Receiver 
Installation 

t0. Test Equipment 
and Alignment 

11. Wiring and Repair 
Techniques 

12. Common Troubles in 
Television Receivers 

13. Troubleshooting 

14. Servicing Hints and 
Case Histories 

15. Color Television 
A. Intermediate Fre- 
quencies of Stand- 
ard Receivers 

B Receiver Layout 

Diagrams 
C Glossary 



. . an excellent text for 
linlh student and practicing 
television s err Iceman. " ' 
.1(11' It X A I. O K T If K 
ritAXKMK INSTITl'Ti: 

". - . Ihe section on TV re- 
ceiver instil | hit Ion Alone Is 
well worth the hi Ice or the 
hook." It A It lit EI. EC* 
T 1IUXIC8 



5-DAY 
MONEY-BACK 
GUARANTEE 




0«Pt. RE-99. MURRAY HILL BOOKS. Inc.. 
232 Madison Ave.. New York 16. N. Y. 
□ Unclosed find $1 ($-J.r>0 onishle I' s.A.l for n copv 
of I'ltAtniCAl. TKLKVISIIIX t« Kit VICING or □ send 
I'.fl.l*. for lids nni! nut plus a few cents pottage. I No 
foirlgn r.n.o. s) It. either event, if the hunk Is un 
satlsfaetoiy. it is understood I may return it In 3 day* 
ami you will refund m.v $4 i 
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Add re s 

City & Zone 



There are two mail) adjustments to be m;wle on 
the final stage of a transmitter. The first is to 
align the preceding stages so that maximum 
power is delivered lo the final grid. The second 
is lo resonate the final plate. Both can lie done 
with the aid of a neon lamp N connected us shown. 

When the irrid receives maximum r.f.. its bias 
is greatest Therefore, the screen current is low: 
this is indicated by a minimum glow of the lamp. 
When the final tank T is resonated, maximum r.f. 
appears on the plate. Since the lamp is coupled tn 
the plate by a capacitor, it glows brightest with 
correct tank tuning. 

In practice the preceding stages are first ad- 
justed iiiy noting minimum irlow). Then the final 
tank is tuned hy watching for maximum bril- 
liance. 



A recently developed double bridge saves time 
by allowing both limits to be checked at the same 
time by using two galvanometer and two bridges, 
connected as shown. The unknown resistor X is 
common to both bridges. Variable elements R and 
S are adjusted to the required limits, for example 

5*/f and 5'> . respectively. Each meter is cali- 
brated in terms of REJECT and ACCEPT. If both 
indicate ACCEPT, the resistor is within its limits. 



TUNING INDICATOR 

Potent No. 2,468,197 
Jorrett L. Hothaway, Manhassett, 
and Ralph C. Kennedy, Orangeburg, N. Y. 

(Assigned to Radio Corp. of America) 
A neon or other gas-filled lamp makes a good 
indicator for transmitter tuning. It saves space 
an<l is less expensive than a meter. 



PRESENTS 



OUTSTANDING PRECISION 
INSTRUMENT KITS 



MODEL 221-K 
VTVM KIT 

Hulkl this HiRj; 
Precision Vara 
mn Tut* \oU 
meter. 15 differ-, 
tmt ranges A' 
and I»C 

1 imO voltB. Ohm- 
meter taniie: £ 
ohm* to 1 megohm. 
Zero Center for 
TV discriminator 
alignment. B>g 
414* meter cannot 
bum out Double 
trlode balanced t ,. h i. „. 
hrWge nrcult assure, «g£. fc 
performance. « V x 3* »*' ,/r * 

Model 2217 Same, but complete! „ _ 
calibrated, and te.-ted 



You Build 'Em In One Evening — 
THEY LAST A LIFETIME! 



I" SCOPE KIT 

Model 400- K. Laboratory 
precision *cnPe. for FM. 
AM A. TV sen icing. I)e 
nYctmn «t nsltlril> : .6$ 
mile per imh full Rain. 
Hot i/nrital sweep riicnll. 
1*. to Ilo.duil c.veles. Fre- 
quency response of horl- 
/ont.il urid vertical aUJPs 
ft from an ten HOP c> 
cle*. Uraph screen. Op- 
erates on 110 to 1 .'ill i-nltit 
A*\ i0-fi0 cycles. 3 -color 
et rped. nil) pr«wf panel, 
size: x 1; 

x 13" high. 3 color etched panel 

FACTORY-BUILT OSCILLOSCOPE 
Model 400. pully wired, assembled, and tested S69. 95 




$39.95 



MULTI-SIGNAL 
TRACER KIT 

Model 145- K. High-gain 
hiiil fi j lency Instrument. 
Inlerri.it speaker ihmiiiIis 
Mil lit dc signal (1 acini; of 
KK IK KM. audio, and 
tfihii circuit*. Visual 
trminii vvilb VTVM. Id 
sImiiim- or»r :iOP inc. IIP* 
12% \ At . Si/.c 10" x H" 
x 4 a i". I'onioloie ullh 
lulies ami .limb pmhe in kit form Kan he Used a» 
amplifier. 3-mloi etched panel SI 8.95 

FACTORY BUILT AND TESTED 
Model 145. Heady lo operate ... S28.9S 





SIGNAL 
GENERATOR KIT 



Model 320- K. l or sen lee 
lib. and sclinul use 111 KM 
AM alignment and to pi.i 
k h TV maikir ftenlieiich-». 
I'eralilic ItHiihileil vailanlc 
eon dense 1 i. UUhlv stable 
Hartley iMillatei ha' mujx 
«f l*n kc 1 luO me ut.ii 
1 11 n< hi 111 rill. ils to 3 I me. i nlpltls audiu OM-fllatur suntdien 
pure Ji»< eyi-le sine wave \nllaai- f..r nin-lutalhiii. l.ar^i 
4 «" iIIhI. Kasy lo-nad callbi nrlniH. KaJly aliKmai. 
1 ori) plete with tiling. I ft" t s" x ; , >,i e , - 

el chid panel. SI 9.9 5 

FACTORY WIRED AND ALIGNED 
Model 320. beady to use $29.95 
SEE THESE INSTRUMENTS AT 
LOCAL JOBBER 

Complete simplttieil iimtinrtionj an. J 
lllusrrailons eolne wfth eiery F.H'ti 
Instrument Kit. iiiaklric r pure enjoy " 
Np-HI 10 Itfftltl your nvvu imiirfitrueni. ~ it 

Xoihilli! more Tn hoy. Anyone call huild ^ .. 

Write for Catalog. * . ^ . 



ELECTRONIC INSTRUMENT CO., INC. 

276 NEWPORT STREET 
BROOKLYN 12, N. Y. 



SEPTEMBER 1949 



www.americanradiohistorv.com 
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TUBES 

YOU'RE SURE TO NEED 
PRICED EXTRA LOW! 

IMMEDIATE DELIVERY ! 
INDIVID I ALLY CARTONED- 

(.1 \ K A NT LED : _ 



Special D^cnunl . IH.Dl'CT hi from ■ n 1 1 ! ttUNr 
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each 
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bAUh 
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ijLhGT 


..YbG 


«4 


i 


iZ 
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1 Li 


1 I" L-L. 




l.-i- 
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IBS 


IH4-C 


I T jGT 


1 h.'iCIT 


2 AS 


■ Hdft 


ma 


U6G 


j: 




i-w-r-T 


1 R4 


r. .L5 


^Dfi 


I.BJ6 




6D7 


I VI 


bF3«T 


513 


i nu; 
BpSf f 


ill 


q#.E 




.±05 


■ -=-7 i:t 


liB' 



6Dfi 

bf KG 

bL5U 

bQ7G 

bSV7 

bT7G 

: t. \ 

7C1 

7F7 

'.ft: 

I , BD6 
I I B 

I J ii 6 
25 ACS 
50Cb 

2uil 

59 r eoch 

0Z4 
LA . 
I LCI- 
ILQJ 
■ I I . 

II. hk 
it nr. 
INbi; 
IT4 
4A6 
5V4G 
bBF6 
6BGI.G 
hBHfi 
6J8G 
bUfi CG5 
6W4 
bW6 
bY3 
I2A 
I2AT7 
I4A7 
14Q7 

¥2 

TOL7 

TIIL7GT 

483 
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6AC7 1852 

I.AK5 

117Z6GT 



99, each 



IB3GT 8016 
SR4G 
6L6G 



G.L RECORD CHANGER 

t C«mMte i* m n 

$10-95 



t iMtlgPs I • 1 I I 

i i« aui ii it i 

, • . .Ml i art r I I*. • 



aril IN U 
i ulililfll 
11.. \ -n, 
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ENTER SENCOS CONTEST 
MY FUNNIEST EXPERIENCE" 
IN THE RADIO SERVICE BUSINESS 

Win t 4fh \ Oii*ir V„li|fMf ■ ■ N«it«;'lHf « 

ttu> XmNn r - ■ ,J . Mn J, '■■ m".. 

Ii i M*t i i.."».i«it .. • '■■ II ■■■■■ I ■- i* f 1,111 

..liter mm ■ ■"■ * n ' fin-- Ii -I i\|i i -i 
Y-J W m-l I '■ .■ ii ■»"■ i 'rji, 
anvilii, ■ ^\.it !»>r I "IIK1-S ■ ■ I" 



Minimum Ord -r S2..1U : S« ml ; ilfii.-il fur 
nil CO D -JtMinn iit- In. IikIp ^ul!l *■■!■» I' 
:iKv i'\< will lio l-pf'imleil. OnUrs vv- 1 1 1 ■ > 
IHiylnif w|M Iih vh-i-iiivl rxpre^s mil. i t All 
.>* I O It N'ou Yi»rk Cit^■. 

WRITE FOR FREE 'SENCO SPECIALS OF THE 
Son | H 6 LLETIV . . INCLUDES ALL EX 
CITIN3 DATA ABOL'T OUR NEW CONTEST 



Dept. M, 73 Wes* Broadway 5 
New York 7, N. Y. Tel. BEekman 3*6498 | 



Try This One 




SIMPLE DIAL CORD TOOL 

One of the most handy tools I have 
ever use<l for stringing dial cords is 
a simple hook and eye bent from a 
piece of No, U\ wire about six inches 
long. Drawing A shows its construc- 
f\* 7 

BtND SMALL HOOK 




OPPORTUNITY 4D-LETS 

Aihrrilseiueiitit in This tertinn «■•>«! -.V u mini f»r 
tllt>«lllim N'4iiir. itihlrt-ss ullil ilillials IH1I*I He 
ilirlitilfil dt tin- illume r.it«- i m^Ii -ImiiiLI .htuiiim im 
all i la "i tie. I mltrriiMiiii'til* utilfkh |il.»eil M »n 
Hirinhi^l mln-ttiMiu ju«if* Nti j»h irl i *rinrn« f «>» 
|e>s ihHn h-n ttniil- iit-t «-|H«-il Tt-»i iM-n-t-ni ilis«.«nrn 
six ifcsu*'s. inrniy in-mtiii i»r turhe ^Mie< nhr«-«- 

linnuliif «ir rul>l<-a«l inu .ohi'tn^tnerit « «-i>« I 

A tfveri i scum-IMS for Mr miter. ItMie. nam reacli 

Uf nut lalei llinri AiiKU^t 24. IttlU. 

Railio- Eleciriniio. 25 W. Bmao**ay. New Ynrk 7. N. Y. 



BEND Sl/ALL t>t 



\\K UKI'AIIS ALL TVI KS rH" - KLUTKIi' \L IXSIHI" 
nun i > riilir 1-lni-kfts ami afl.ih 7.et« ll^/Jrlmi lii«liiiini-ni 

1 n iKIirMK- Mi-lei LuIhii.hiiivi. I I" LilitllJ Sltn-I. N<-« 
V..ik N Y Teh nluiiir HA l. lay 7 42Hlf 

2 1 Vtil.T A I It 1 II A FT UATTKKIKS. MAV II AMP AT 
S In raie Ihv fhniiteil IH *«» »'a \*** 2.'«'^ Iti Inis <>r four. 
No TOP.s |ili«a.e. Security I'ardrluile To.. OakUml Air- 
luiri. liakUiitl. tVilil. 

I. AN* AST KM. AI.I.WI.NK Ai HUMMKL, rt»5 lUiWhN 
linil llriK. \Va.hiimi.m fi. MC KricLlHni l'a1»-rH Miuttievs. 
I'liirflie lii'fnir Itilli'l Slates l^r.-ui tllti. e \.ilulit\ ami 
Mil I iriKl'llietil lllie«lltiS)lli>ria >HHl Hiiinhms ttmiklrl aiul 
rutin •*K\hl«-Mn- »>t I'uiu'i'lithm" t«ru ,u lieil ilium re«»ue»i. 



AMATL1 It KAIHii I.H'KN^KS rilMl'I.K'l K TIIKDIIY 
!iTi'|MiatJiiii lur |i.i>»ii)K Htliaietii ihiIim exainin.it imi llnme 
lii.|\ anil ii-i.btii iout.es \rn.-i iimii li.i.lm hi-Mtiile. 
in I \\vm tttiil Si Nti\ Vnrk City See unt ail mi J'atte ?<. 



MKIiMAN LrWlK <:h»HON. IIKtilKTKIlKD PATLXT 
Airorm-v. Can nt ln\e-»l iKaiimi* and U|.uiluii«. Warner 
iliilMin/. VViflilHKhMi. D.l*. 

MAOA/.INKS 1 IIAi'K hATKSt Knlil |i;\. POM I *TU\ 
«rl>. Hifiks. Inioklft.*. mi>*ei jpriuti* inn u|is. i»lc < at alius. 
H i in ttihtletll. I"ue rune's, stilt Kn»t A\e.. Ne« Ymk 

1 7 X V 



tion. H shows how the dial cord can I 
bv threaded through the eye anil car- j 
ried wherever vou want it without the 

,]..,, ,.r : lu flVntiniinr intn <nillP hniti- HAUOAIX IM XTINti? H\DH1 SKIIVH l-.MKN WIIITK 

uangei oi its dioppinu mio .some nam sen>ain.tiai uuhu ii.i^iu.^ Ha.nu sm»Mh. :tt;m iuH>»t 
tt>-gt't-at place. Drawing C shows how 
the hook can he used to retrieve the 
cord from a tight spot. 

AltTHUK TltAUFFER, 

Council Wiiffx, lowtt 



; 



i itjr :t MiMimin. 

.. year- exiieiieiue rii-lin repninit: SnuiiliMea s\.lem. 
Ni> i aleiil.it ititi,. Nn fur miliar luial tune im-ltniil 

t'llli Mi >l.a'k ku.i I.»e Kn*s lta«ln>. IMI.*i niatiil- 

• I. Ili'llnll :■: Mn li 



SAVING PLATE BYPASS 
CAPACITORS 

Most manufacturers return the pow- 
er am pi i Her plate bypass capacitor to 
the cathnde or to ground. This practice 
puts high audio voltages across the ca- 
pacitor and makes it necessary to use 
high-voltage units. Most manufacturers 
use mm-volt capacitors in this applica- 
tion. Even these Ineak down and cause 
serious damage to the set. 

Try lifting the lower end of the ca- 
pacitor off the cathode or ground and 
connecting it between the plate and 
screen grid. The voltage across the ca- 
pacitor will he much lower and it is less 
likely to break down. 

C. \V. B LATCH LEY 
Kast Freehold, A 7 . J, 

HANDY CONNECTORS 

Many mult icon tact sockets and fe- 
I male connectors in surplus equipment 

make good selectors for capacitor and 
I resistor decade boxes. In most cases, 

you will be able to find connectors which 

will take pin tips, phone tips, or small 

banana plugs. 

0. C. VlDDEN, 
Fertile, Minn. 



\ iimii ii tiiluiiK. Hi- *'iini|i|eli> I team tot Amateurs. TV. 

KM. Lints tier. Willmtl U.i.hlifT. I".i>l«ina. Ohm. 

|ti:o|\M.liS \ahi.ihli- rMM-iitiiiiir.il ila»a Tree. CataliiR. 
I..i1i<-ial>.llt<« It San I alius, t'alil ia 

ilKHUIll i OI' NT Kit KITS niMPl.KTK l'AUTS LIST 

ami «i In Hi tne Write ti..|.i\ W no|i\ i«l .V.'17-O ItilllV- 

« ii< i.| lluiilt \au|. UiilK wikiiI 27. t'alit<irula 



TLLKI'lloXK M1AI.S X K T»|w 
nljiisieil ?l -'. All Jialv |in»t|i.iit| I 
l'iiN|int> i:tl i ■ Slienuan. Oalmci 

hit U.\IHO KKPAHUXU TICS 
mi i .-ins i s It.. .im. i;:r. K 2* st. 



I Iteimilt |j -J.i. He 

ii I S K l-i. e| K let-UK 
4 OKU. 

iltOOKLHTi. SKMI 
. New V.uk ll). X. Y. 



It A ItOAlNS : MAV ANI< HKi O.MHTH iNKI I ILM.I.l- 

i-iafti'i)., .Natniual. i ul 1 1 ti a. llalnlii.Hl I. Met^'tiei. UMK. 

nlliei leei-Heiv Umrt> |e|eO.|<ni len-liei*. I r aU^int I lei s. 

eli WhuleMile |»iiu^ Trims' S|ii)i|ieil nn ttlal. I. ral 

tr.u|e m all.manee Uuie I la-tat \ iLnlm. Iturh-i. Mi>^uuit 
ami ll'JIlt We. I OI>|ti|iii-. Lu» Anui'le-. Califurnia. 



KOII S.M.K ItAIUO AM» KLKC. SlHH-. Only Setvne 

man In m > (Mibl Selli ' Siekness." Uarjtaiu. Box M. 

it* IriK-ville. K>. 



WANTED 

Tin- hillmvliiK uJil K.lA*u. amiaiatns: 
K.l.i 'a. I'ived eotuli'iwi'r on wumleu l>ux. whli :t nlml 
ini! t»u>l.»i 

K.I Co. 17 Slhle plate, varlahm i-iuti letter (with 

aimmIi-ii flume i 
KM*" llii'mv |iul em Inineti-r 'in lilaek innMeil rasei 

Klin IMasllr l tlM'.l ei.li.leti-.el Il|r4.*i mf inllll 

'» himltliu im«t»' 
K.I C«. ilmilile -lute rnner »\rtli 1ila<k nmlileil i-nds 
All aliuie «en» uiaile Inrtftren C'u.*» .V CUH 
L'tea.f ••'» 'I'' 1 ' t,( * H ' m 

H. GERNSBACK 
25 West Broadway, New York 7, N. Y. 



ATTENTION Amateurs- 
Experimentcrs-lnven+ors 

Cut your cost on radio supplies and equipment 
in halt. Clip coupon today. 

1 1 Minimis i»l' "liiinl in wi" war ^iiri.lns 
u-tiis jilmi-.' wi*li tin* ln>i in sttunliifil Iumh i 
i-i|iii|Hili ni iill ut tfn-;it >;i \ iiiu's In ymi. l.fl 
kimw yniti" |i H th til;ii a r« iiiiir« iin'itts. IM 
MHIHATK PKLIVKKY. _____ 

PLEASE PUT MY NAME ON YOUR MAILING 
LIST FOR SPECIAL BULLETINS. 

NAME 

ADDRESS ZONE 

CITY ■_. STATE 

NIAGARA RADIO SUPPLY CORP. 

160 Greenwich St., New York Cily 6, N. Y. 



500 FORMULAS TO SUCCESS 

MANY inlllMin »r *rmn «il:.rio.| 
wtlh I. Rli.L'le f. .run, la. («r whir i 
U.fv iiaul » l>ic m-'i-e. »V , _■ i 
.......li.- ni'i|H-s .mil lie. t«" 

,; I5 Vi!!mu • *'« >* 

u,..t. \ x i. hum In -l»n - 

... l.t..<sl>»M-t Y"U «■•"' 'I**'" ,t " ' 

I rim i la- m v-ui !■•«■«•■ »«» eut 

hi.iiM-t...lir l-vnl»ll-»l"» t" tin- none I ►•• 
...ii .mii mil rtiein u> U*-^ »n vour 
W,.rk .(,.»,. to rill ni*'^ »* nn,< • , ' 

cV|"V V nnvini! uiil many <1o11»r«i 
na"H«:>« Uir'-rn wlmli v.-l. 

;( . ,i .i. a'.-i- «<""',;''" r!to , . 

,..„,,. ,li v -'•I' f" r ; * '* ' 

li'w -»i ef»«v »»n»n vou fi»ll.«W i.'.r 
«tt.»Mle in«irM.-f-oi»«. 

B6 PAGES. 47.000 WORDS IN TEXT 
Send ♦ - ' -500 FORMULAS AND RECIPES'- today. Kfl. 

sir ^&\?"tiir^mS£&%3Sgz 

I IN ITIOS \l. Pl.WS C;0>ll»AXY 

1966ft Broadway. New York 23. N. Y. 
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OF THESE MICROPHONES 

has the SUPER-CARDIOID 

PICKUP PATTERN THAT 
REDUCES FEEDBACK BY 



73% 



SURPLUS PRICES SLASHED! 




■r^Dynamotor 
D-2 



I>-2 converts 
10 V AC in ten 
rriinutes. dia 
gram i:irIiHl 
ed. contains 
integral gear Imm 
having four V 
drive shafts turn 
Ing iimultane 
onsly ai t he following shtedi: 

4000 III 'AI Grinders. btifTer». flexible shaft tools, etc 
1 0 It I'M Wrapping tlshing rods, slow speed tools, 
J". IlI'M l)ev. Hay locker for photo daikrooiii 
5 KI'.M Turning barbecue suits. 
Adv. I lisp, Benin* Thousand Oilier 
(Jaw Around Hie Woik Simp. "^^ONLY 



fg.95 



DYNAMOTOR D-l 



U-l Con vi' i Is to 110 V At 
eluded, has shaft ultb . 
Mower, also gear i educe r with 2 shaft 
and u ul ley* at I he other end. 100 1 uses 



in ten minutes, diagram br 
iliiiiiel rage ^ 



SA.S5 

~* NEW 



RM-29 PORTABLE FIELD TELEPHONE 



An Ideal PoUable field telephone. 
Couudete in a rugged steel case for 
yeara of wear. Hinger rjmii and 
TS-13 handset. No leath >i rase to 
deteriorate Compact ."xtTxiT 
also IKftd as remote iniliol oti 
SCIt-'iHi. Simple twn wire opera- 
tion, lo miles distance and op 
wards. Can he used fur television 
installation. Inlrit-oni K.v>tem, run- 
xt i net ion rompaiileS out , I le and inside 
weight. 13 lbs. Kxrellen i undltluri. 
SPECIAL LOW I'MlCtt KACII 
2 for ilS.*S 

PLUGS and CONNECTORS ^Q. pafh 

9 YOUR CHOICE for only ** , ^V eacn 




ioik. tic. Light 

$9.95 



i'i.q ifi 



For the SiJR-522 

r or me BC-318 . . 
For the 11C-733 

For Stilt- F Itadlo Compass Inverter, 
I' or the SCll - J J 4-N 

11,-147. 148. 151. 152. 153. 

Tor the ItC-375 I'L-.VJ 

For the ART 1.1 U-8U, 

l"oi- the AHC 1 

MC 203A colliding Coax Fittings 

I'L 25«JA (83-lSl'>-U<V 
I'l, Ifit M-358 U-ll/U 

AN-3108-28 l«JI' 

AN 3108126* / Combln«Mon Male and 
AN -3) (HI- 128-33 J Female 
l'L-fi3 Stjll L-62 

l'L-3ti S(j 80 



. l'L-172 
I'lAJ- ]«3 

l'Ul-2%1 

l'l,-3lo8-2J 4S 

154 A. 15(5. 258 
-PU-41 I'l. H\ 
i; - Uil C Ifit 

c ist-, r ifit 

MUUG-22U 



BC-733 D 

A 10 tube superhet receiver for lateral hllnd landing 
gnhhinre (CAA type u-rtllicale) TC10I5. Exeellent 
eimdltliHi 108-110 MC Tube complement 1-12SU.7: 
2 --128117; 1 MAS; 1 12Ali:t;T: 2 128427: 3 
7 1 7 A -tubes alone uorih more ilian thU CA QC 
low Pi lee SCHEMATIC FURNISHED Kach V*»*9 

AN CRW — 2 V.H.F. RECEIVER 

ti tunes: 3 — U8I,T, I - -0SN7. 1 i;s*i7. 1 «i.ff> Myna 
motor, phtK-in colls and sensitive relays. This was one 
of the Army's "Secret'" V.H.F. remote control re 
eiiveis. operating at about 110 MC. A thousand 
and one uses. Like new in a metal ease CA QC 
Each Vt.TO 

COMPLETE BEAM ROTATOR ASSEMBLY 
LP-21A AND 1-82A 

A Urge 5" Indicator 1-82 A, brand new and an LI' - 2 1 
loop (removed from aircraft). A complete petfect beam 
rotator system with indicator. 1.<<h»p Is Inw M QC 
Impedance — contains sel.yti transmitter, etc. w**'9 
Loop alone ...$5.95 Indicator alone.. .. $4.25 

FILAMENT TRANSFORMERS 

Fully shielded Prl. 100 V. Sec. , ~ winding 10.2 V 
5 A. C. T. : "2 winding 10.2 V @ 10 A. C. T.) 
Secondary winding can be connected in series lo supply 
25 V. with a line Voltage of 115 Volts- M QC 
60 Cyc. New. Each f*'» 3 

* VOLT MOTOR 

A real beauty, removed trom aircraft. Type C| CO 
used for auto fan. Each ▼ 1 

BC-433G 

15-tiibe supeihet radio compass receiver 200 to I75P 
Kc; CW-tone-noice. Like new. Similar t0 $^9*95 

TUBES 

58P1 Scot* lubes & S2.50 

SRI'I Scope lubes 3.4S 

3525 6> .59 



■»» , v v» nine »wii 

H5/AIIN7. Only 



1025 
6V6 
3D6 



for SI. 10 
» .49 
. .49 



6 PM SPEAKER ei QC 

lteaiitifu) new slock. Alnico magnet. Each 

T-17 D MIKE 

The desirable single button Carbon mike. With Ptess the 
button to talk switch. 4' cord and PL-68 plug. (O £Q 
mike Cover. Features non-echo elTeci. New 

DM-53 A DYNAMOTOR 

In.. 220V H0 M A out., used, good 



24 V 
condition. 



WRITE FOR NEW CATALOG 
Minimum order $2.00. F O B Chieago 
20% deposit required on all C.O.D. orders 

NESC0RP ELECTRONICS, Dept. C 

2635 W Grand Ave., Chicago 12. III. 




Multi*lmpedance Switch 
for Low,Medium or Hiqh 
Impedance* 



THE FAMOUS "55" 
UNIDYNE DYNAMIC 

Unidirectional Microphone. This superlative 
dynamic microphone is a Multi -Impedance 
Microphone— you can have either High, Me- 
dium, or Low Impedance simply by turning 
a switch! Because it is a Super-Card ioid, the 
"Unidyne" kills Feedback energy by 73% — 
making it possible to use under the most 
difficult acoustic conditions. The "Unidyne" 
is probably the most widely used microphone 
throughout the world. Recommended for all 
highest quality general -purpose uses. 



THE NEW "737A" 



MONOPLEX CRYSTAL 

Unidirectional Microphone. The "Monoplex" is the ONLY 
Super-Cardioid Crystal Microphone made. As such, it is 
undoubtedly the finest of all crystal microphones. (A 
comparative test will prove this statement convincingly.) 
The * 'Monoplex" employs the same type of acoustic 
phase-shifting network used in the highest cost Shure 
Broadcast Microphones. Has "Metal Seal" crystal— will 
withstand adverse climatic conditions. Can be used in 
those applications where severe background noise would 
make conventional microphones practically useless! 




UST PRICE 

$3975 



Licensed under patent*, of Brush Development Company. Shure patents pending, 

SHURE BROTHERS, Inc. 

Mf'cropnones and* Acoustic Devices 
225 West Huron Street, Chicago 10, Illinois • Cable Address: SHUREMICRO 
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MID- AMERICA'S 
UNBEATABLE 

LOW PRICES 



WARD ALL-CHANNEL 

TV ANTENNA 
TVH-9 

Regular $26.50 

^NOW ONLY 



*6- 



MA-3120 



TVM n .ill <h.i«m. I*: high uiiil h»« hmuh sipa 

i.ii»l> .Him t..).li i..Mi|ii. h- \iirli mu.M. uutu'i «.il 
iumiiiiiiiiv J>.. < li.irilA.iif. in-nnrthi i», eic\ Iltdci 
nli> tin v las' ' i i.ni|i.i'i .nit liirt |iu* «". 

— More Ward TV Bargains — 



MA-3I3I T\ 

MA -3132 T\ X s« 

MA-3133 TX'.X I 

MA-3134 J V 



II tn Mi* 

1 1 tn ss \n: 

41 in ss Mi'. 
KI In MO 



$2.95 
2.49 

.2.49 
2,95 



i\\ iit« lor <iU;ni»ti\ \>tUi 



.11 XV.XKli TV 



Fomous-Make Model 50 
ANTENNA CHIMNEY MOUNT 

Snndy nuul 11 1 tli- am ;i\.-tsiRi> einmne\. 

Nn i/n\ un«« M'«iim«i1 i"i.|ii|ili-H' with lutiluatf .itnl 

Inoiii.tmn-. Saw inn o.i llii* Mfinl 

MA. 3135 $1.75 

— 3 00- Ohm Twin LeeH-'n — 

I - t m ;.. hi. it luiv Si.nnltii.l ::»ii-«»lira lead in 



i itiMiiiiiy .on I >jve! 



$13.2*" 
I .40 

. .02 



Write For 



BARGAIN 
BULLETINS 



GENUINE RCA TV PARTS 



A TV 




7.MM. 



.69 
.US 



\. MX j'mI Tmu -HITS \ I Ont|iui Ii«m> 

t r S 1 

It M.\ "_' " '■ 1! KI iIik Xl.ivtnih I"'" Ti.u» 

f X|.\ J'- .l T\|u _'H2I»I |m«u> *'inl . 

|i. M.X ...:.J WihiI • 'kit hit liHUM. 

I'JKI'I .in i -iinlhi in""'* • v 3 

lf)« 0 discnunt on any cl the above items when flrdereil 

10 at mere al one lime. 

rtCA & MAGNAVOX SPEAKERS 

M\ •»:!.) | ■- | «\ ii jut i IPA: liMin «hm Im»I«I. I'l* 

i.\'«: Tut "it.iie 5 3.93 i.nh; $3.55 ••:u1i. lots .if 1 

MX '"'.i . 1." |i\ii.Hi»ii K» .X : l'.*io i.hfii till. I 1*1' 
"•iHiini ti .f.- *3.«;5 i.hIi S3.53 imiIi. hil« «>f * 
XIX JTl". >" I'XI \l.i:ti..»n\; -'I «•/•■ Alinr" 'l HMKiift. 
$1.20 ..nl . S3. IK) - .i. Ii 1. 1* ot f» 

M\ '7 mi 1J" I'M U.i.ti.ioix: 21 •</.. .Xlnini 3 tti.it: 
ti.-i. $4.29 • ... h $4 00 i ,n it. lut- »l 1 

— Buys in Cabinet Hardware — 

A. MA-3HI0 li'l Lift 79c 

H MA-340J Piano Hinqe: 18" tonq 29 c 

C MA- 340? Btark tiakelite hanilte: Ii" over-all. 

8 32 thncded inserts on 5' etrs. 5e each. 10 tor 4 5c 

ORDER FROM THIS AD! 

*|| prices t.n.b. Chirago. 25% deimsit required nn 
C.O.O. orders, ftay balance plus postage on c i livery, 
mi rrilirs to Dt*k E-'»9. Minimum order $2.50. 
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ftatiio Ebirtp-Jf ibe gear* 830 

3n tetrnsbatk publication* 

HUGO GERNSBACK 

F ounder 

Modem ElMtriM JJW 

Electrical Experiment**- » *| 

Kndla N«w* » 

Science «\ Invantlan 'JJ™ 

Televliloo 

hauto.Craft 

Shurt-Wave Cralt l»M 

television News J-*' 1 * 
Wireless Aiioclatlon ef Ameriea ... IWB 




ttir M. i|-'r u. " •"«• • ' "•» ' ' 

klr.IMi.AL t AHtKI.Mc n I tK uii n»<t »wf 

||<l||l'l%. 



SEPTEMBER 1915 "ELECTRICAL 
EXPERIMENTER" 

Lo:ik Distance Submarine' Telegraphy 

and Telephony 
Sayville, the News-Way to Berlin 
The Hammond Radio Controlled Tor- 
pedo Boat 

Ki'ropean Applications of Wireless 
Telephony, l>y Frank C. Perkins 

Wire'.es- Aids Telephone System 

The llytone Spark (lap 

Some Remarkahlo Results With Audion 
Amplifiers, by John A. Gardner and 
K. R. Isaak 

A New Radio Variable Condenser 

Wire' ess and Mind Reading 

A "IVriiianent Wireless Detector/' by 
Karl H. Swanson 

Elimination of Inductance Disturb- 
ances, by F. Kane 

NEW SOLDERING TOOL 

A NUMBER of miniature, quick- 
heating "reach around-corner" sol- 
dering irons have appeared in recent 
years, but one of the most unusual and 
useful is the Pres-to-IIeat Soldering 
Tool manufactured by Housing Foun- 
dation, Inc., Deep River, Conn. Its prin- 
ciple of operation is similar to that of 
a resistance welder. 

As the photograph indicates, the as- 
sembly is in txvo parts. The power unit 
contains a transformer which reduces 
the a.c. line voltage to a low value and 
raises the current accordingly. The tool 
itsjlf is a plier-like affair, the jaws of 
which are made of a special quick- 
cooling carbon. An actuating lever on 
the side of the hand-fitting composi- 
tion case closes the jaws with slight 
pressure and with greater pressure 
closes a switch whic'.i connects the car- 
1 lion jaws ae oss the high-current sup- 
ply. Any conductor through which the 
current from the carbons passes is 
heated almost instantly. 

Operation of the tool is quick, clean, 
and easy, as proved by its use over a 
weekend in constructing an amplifier. 
The parts to be soldered are secured 
mechanically (though this is not actu- 
ally necessary, due to the plier action 
of the tool). The carbon jaws are 
placed around the work ami the ac- 
tuating lever s' u-ezed just enough to 
hold every thing in place, A little more 
squeeze eirk; the switch, and the work 
starts heating. 

Th2 solder should be applied quickly 
and the switch clicked on and off to 
prevent overheating. Three or four 
practice tries perfect the technique, and 



WHERE TO BUY IT 



WHOLESALE RADIO 



of Baltimore 



Completely Wired! PHILMORE 

16" Television Chassis 



with 
VOLTAGE 
D0U3LER 
PACK 
4 MC 
B^ND W'DTH 
AUTOMATIC 
GAIN 
CONTROL 



! $199.50 



Comnlete with 16" Braek2t (Less picture tube) 

This e.itijptelrly as«mii>?H chassis has all thf 
iiitsttmtliiiK f Mitiiv* «>f Hie fit m. his ii:iu and 
S;\n T.S. riivuitjs. l'nmi»leli ly factory ivirc.il. 
ji tlx tied an! ■ .eil- just )»luir it in. Order 
Model fl'-rjii-n. 




Accessories For Fhilmore 16" TV 

IHAIM f*>" I'icSMt-i- Tnhe $«':.r.n 

l'lastie Kin« lor hi" M-ttil Tube . . Hioth fur 
P hit. tk* S eeve for l*'." Mel tl Tnho. . \ $4.15 



16" TELEVISION CABINET 



T s l». »imi nw»-l* 

M.ili..-4.in^ llni'li. I'letf Xvltl* 

j.iiit.-. in.- .'.Li-- 



$54.50 



Low Cost, Ulcjh Quality Instruments 

New Jackson Tube Tester 




349.50 



Iiii'ln.h-o I he I iiiiumm <lv le 

I. «. , hi« niHluiil. llt>l ti-.nl liv 

.link I*t..\i.li-s Uilif I.nI^ 

ilti.lri .tfliuil U»»- < (imlili.ui>. 
Ti**!* (i\ <-i 7iHI t>l>*'* Ituhi.l- 
tut; TX i.-i i itiri - ..rul >v»r.'|i 

ml,.- Ituli i II ehtul. 

Shut s iltfl iioim- l.-ts C 

Iiei.it i in t«"-li tititlmi mUiv 

Mtiti'h .1 HH :m*i X.'lt.l«.' 

,,-|.-. t Hi. In .lark sun 

i ImIIciiui i Mwlel UKt. 



J.„kM.n TV nM tll.iui.nih Clio I 
J.i.kxu TV I'M Srtf. (■ *;.ii t.it.tt TVC 1 



si<r> 

$220 



T.V. ANTENNA MATCHING 
f- r _ TRANSFORMER 
72—300 OHM 
Model 
T-72 



\ 



S2-40 



Mutches > ohm n«axi»l eahle such so Rd-atf/U 
to :HHi ohm receivers. Voltage >t t) i up 2:1. wtih 
ti tlsit rfS|mtiM> nviT Ihe TV eh iauels from r»2- 
•>li; nw* A W-.'.n s.il«lerlos cahh- i-oaneetur is 
furnished. Size tt.ehes h»tm. I ineh diameter. 

Strap pn»vided for «r aliiiK and mo\nttin« 

eoatsiin. r on receiver ehnssis. NeKliKihle nus- 
nniteli when iim-I xviih T\'l ohm enaxial c:iliK- 
anil W-lnn mhipUT. 



NEW LOW PRICES ON 
TV PICTURE TUBES 

Type 

!»TP4 CR Tube 
7JP4 . 

r AP4 

I0BP4 
ICFP4 



Price Type 
55f» 4ft jlj^ 

■ t2LP4 
Hi ill 15AP4 

. 27. "ft iftpi 
2«J.5fi 2 Oil P 4 



.Price 
541.25 
4l.fl , i 

30 rf.) 
B«.75 

22? 75 



WRITE DEPT. QR-84 TODAY F07 OUR 
FR2E MONTHLY "FYI" BULLETIN 
Phone MUlberry 2U4 



WHOLESALE 
RADIO PARTS CO., Inc. 

311 W. l*IOm»ri J*. 

BALTIMORE I f MD.. 



RADIO-ELECTRONICS fo. 
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almost any connection can be made in 
about 2 seconds. 

While the short heating time is an 
important advantage, two others are 
at least equally so. First, the work can 
he heated to exactly the right tempera- 
ture to make the solder flow like water, 
giving a joint that is electrically as 




V 

Tool mokes perfect solder connection quickly. 

solid as possible and using an absolute 
minimum of solder. Second, because the 
joint is heated so quickly, no heat to 
speak of reaches other places to melt 
capacitor waxes or potting compounds. 

RADAR GAME WARDEN 

R idar spots fishermen operating il- 
legally off the coast of California, Gen- 
eral Electric announced last month. The 
California Fish and Game Commission's 
newe t patrol boat, the Alkttearv. has 
been equipped with radar. The size of 
the pip helps identify the type of boat, 
nnd the speed at which it moves indi- 
cates whether the fishermen are using 
il egal dragnets. 




ATOMS PLANETS & STARS 

Astronomical Wan Chart 

(Not A Star 

2nd Edition H<»\iM>d & 
Further Developed 

(Size 4 Feet x 2 Feet) 

Sot hi h a Else Like It 



ASTRONOMY MSI AMZED BY 
CKAPilH ILLUSTRATIONS 

Illustrated by scaled drawings which show, at a 
glance, mformatio i that would otherwise take 
hours of readme and study to understand. 

Dr. Alhrt'l Fin«t<>in Wroli* us follow*: 

"I was extremely pleased to receive your bralltl- 
ful drawing which gives a vivid representation of 
our solar system. I have hunff It on the wall of 
my room to look often at It. Sincerely yours.'* — 
\. KIXSTKIN. 

"The drawing is excellent and Informative. Vou 
certainly have eivrn an enormous amount of in* 
formation in a limited space." — DR. FOREST RAY 

Mori/roN. 

"I have never before seen the various features of 
the solar svtleni and the earth shown so skill- 
fully. —DR. M. M I.e. Kill TON. 

"The author has produced for displav In school 
or study, a useful Quirk reference she^t for th*» 
student of elementary astronomy.'*— JOTRNAI. OF 
Tllr. BRITISH INTERPLANETARY SOCIETY, 
London. 

Note reduced seuionnl view throuirh the earth, 
which is only one cf many drawings included on 
i his one chart. 

Printed on TO-lb. Sonata Vellum 25«fc pure rait 
I.rdeer paper. 

Now Each. 
James Oliver llog£, Jr* 

1840 Burn ham Bid*., Chicago I, Illinois 
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NOT SINCE "BEFORE THE WAR" 



ART RADIO TUBES 



SUCH TUBE VALUES AS THESE! 

Brought to you by ART RADIO CO. — on old and trusted name. All tubes listed here are avert- 
able //nmed.o/e/K from our huge stock. No waiting. Your order comes in— merchandise goes out— 
without delay. Stock up .io* at thes° terrific prices. All tubes Individually boxed, and Docked by 
standard 90-day RMA guorantee. 



IL4 


6AQ5 


6X4 


35b5 


IRS 


6AT6 


I2AT6 


35C5 


IS5 


6AU6 


I2AT7 


50B5 


IT4 


6BA6 


I2AU6 


II7Z3 


IU4 


68A7 


I2AU7 


9001 


IU5 


68E6 


I2AX7 


9002 


3A4 


6BF6 


I2BA6 


9003 


3Q4 


6BH6 


I2BA7 


954 


3S4 


6BJ6 


I2BE6 


955 


3V4 


6C4 


I28F6 


956 


6AG5 


6T8 


I9T8 





ANY ABOVE 
TUBE 



33c 



each 



PER 100 
Assorted 

Please do not order types not shown on this list. 



CATHODE RAY TUBES 

First Quolity— Fully Guaranteed 



Type 
7JP4 
I0BP4 



Your Cost 
Siie Each 

7" $18.95 
10" 22.95 



Your Cost 
Type She Each 
I2LP4 12'/," $34.95 
All-Glass 15" or 16" 54.95 



ALL-CHANNEL 
TV ANTENNA 

High ond low folded 
dipoles, with reflectors, 
complete with most, 
specially 
priced 



$5i5 



6AK5 6SD7GT 6W4GT I2SN7GT 

6AL5 6SJ7GT 6X5GT 12SQ7GT 

6C5GT 6SK7GT I2A6 RCA I2S8GT 

6C6 6SL7GT I2A8GT 25L6GT 

6J6 6SN7GT J2J5GT RCA 25Z6GT 

6P5GT 6SQ7GT I2SA7GT 32L7GT 

6S8GT 6SU7GT I2SJ7GT 35W4 

6SA7GT 6V6GT I2SK7GT 53 



ANY ABOVE 
TYPE 



37c 



each 



50 PER 100 

Asserted 

Pleose do not order types not shown an this list. 



TRANSMITTING & 
SPECIAL PURPOSE TUBES 
AT SENSATIONAL SAVINGS 



2API CR 


3.95 


I5R 


.69 


2050 


.99 


2C44 


1.49 


7I7A 


.69 


2051 


.39 


3B7 1291 


.39 


801 


.69 
1.09 


8012 


3.95 


3C30 


.39 


807 


9001 


.49 


3D6 1299 


.39 


954 


.39 


9002 


.49 


5CPI 


1.95 


955 


.39 


9003 


.49 


5CP7 


1.95 


956 


.39 


KU627 


4.95 


5FP7 


1.95 


1625 


.39 


HK34 


.49 


5NPI 


3.95 


1626 


.29 


VRI05 


.99 






1629 


.39 


VRI50 


.59 



HYTRON No. 5516. $4.95 

W i aU» rarrj a r«>mpli-t«- lht«- of ittln-r fanning 
drain! iuln» ami «.t ami aril railiu-rlrrtriinir 
■-oittpom-iiu. Si-imI fi»r our ratalug tinla>. 



TREMENDOUS SPEAKER BUYS! 



3", 4" or 5" PM, less output, Alnico £5, OO^ 
each 

In cartons of 30, eoch 86<* 



6"x9" 0*al PM. Alnico ^5, 3.16 oi. *7 AO 
magnet, each 

In cartons of 24, each . $2.29 



3" DYNAMIC. 3000-ohm field, 
each . . 



49c 



V/a" PM Replacement Auto Speoker. CO |Q 
less output, eoch . ■ * 



Minimum ordrr is $10.00. Orders below SIO.00 cannot be iccepted at these «ma;ina prices. 



Specify SPECIAL OFFER 
when ordering Irom this 
id. 



ART RADIO CO. 

115 Liberty St.. New York 6, N. Y. 
Phone: COrtlandt 7-2918 



I0»o deposit with all COD 
orders. All Prices F.O.B.. 
N.Y.C. 




5-5-$ IcJJj HOW 1 — iff 
irmpltj dlra-cf long u rjg e. 

Hew 4lfi cdilinn flD VI off hhc 0f(51. 

I QO pacjm ry( volwtft infwFnoPiiirL 



tradable rirom aQ liadiruj radio parte and 
^qurpm^nl dtarributaic c<" dirtchlv Irarn larlary 
d1 Anlf 4 Cm p#f -cap^. 

PREChSIDN APPARATUS COMPANY Ifli. + tl-J? Hortit* Hbrdine} BNd. P Elmhwrll 4 , N. T. 
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BRAND NEW— GENUINE 



WESTERN ELECTRIC 

DRIVER UNIT with REFLEX PROJECTOR 
M AAT WAY BELOW 

■ M f Hn MANUFACTURER'S COST 



WILL HANDLE UP TO 50 
WATTS WITH NO DIS- 
TORTION 

MANUEL KLEIN 



A Blas*«Proof. Blare-Proof Reflei Speai* 
er with a Projector especially desiqned 
for use with the famous WESTERN 
ELECTRIC DRIVER UNIT. 
Heavy Gauge metal construction 
throughout, including the main trumpet 
section, gives you peak performance 
, without blarinq or blasting. 
Excellent for Industrial purposes— Calf Systems— Concessions- 
Ball Parks— Schools — and P. A. Work. 
25°o DEPOSIT WITH ORDER. BALANCE C.O.D. 



F.O.B 
N.Y.C. 
4 

for 

$75.00 



76 CORTLANDT ST. 

NEW YORK 7. NEW YORK 
BEeWman 3-9S30 or REctor 2-6668 



M-SCOPE GEIGER COUNTER 




• Rote Meter 

• Weight 5 Pounds 

• Beta-Gama Shield 

• Ultra Sensitive 



• Flash Indicator 

• Headphones 

• Low Batt. Cost 

• Accurate 



PRICES $97.50 Up 
TIME PAYMENT PLAN 
16 Page FREE LSTERATURE 
Upon Request 



FISHER RESEARCH LABORATORY, INC. 



1941 -63-65 University Ave. 



GOVERNMENT SURPLUS! 
WORLD'S LOWEST PRI£ 



—A 



PALO ALTO, CALIF. 



PHOTO HASH 




COMES COMPUTE WJTH 
EDOERTON 
FLASH TUBES 
REFLECTORS 

EASY TO 
CONVERT INTO 

A 2-WAY PHOTO \*j*t> \^ ^} 
FLASH UNIT 

OPERATES ON 110V. AC & 12V. BATTERY 

Brand new at a fraction of original cost. Contains 
finest component pans available. All necessary 
p:irts and complete instructions included^ After 
conversion, works on IIOV AC or r 
1>V hatterv hv a flick of a switch. 

I in me ill Ate delivery on all mail order* 
CINEX, INC., 165 W. 46th St., N. Y. 19, N. Y., Dept 



4 JSfii#pf| 

A 2-WAY PHOTO 9* \&) W 
UNIT 



*68. 




— -^METALIZE 
BABY SHOES for 

BIG STEAD Y PROFITS 

No waiting. Cash can start coming 
in very first day. Money making 
WARNER SUCCLSS PLAN shows 
every atvp. Lo:irn quii-kly, easily with- 
out previous training or experience. 
Plan backet! by oUI established com- 
p:iny. Your home \» your headquarters. 
This is too vrootl to pass up since facts 
cost nothing — now or ever. Don't 
wait. Semi name ami address on post- 
curd t.xtay to Kay itrahnVII. M*r 
WARNER ELECTRIC CO., 

1S12 Jarvis Avenue, Dept. 229, 



OFFER 

of COMPLETE 

Money Making 
Success Plan 
We show you 
how to start- 
how to pet or- 
ders rolling in 
. . . how to do 
the work : how 
to pyramid 
your profits. 
Send No Money 
Just y<nir n:une 
unrl addre£d on 
I'ostcaid. 



Association News 

Television Class 

A one-nigh t-a-week television class 
will be opened for members of the Ra- 
dio Technicians Guild in Boston this 
September. Students will work in a 
laboratory supplied with test equip- 
ment of all the better manufacturers 
as well as a variety of TV sets. 

Annual Outinq 

The Radio Technicians Guild chapter 
of Lawrence. Massachusetts, held their 
annual outinu at Angle Pond, New 
Hampshire, June 5. 

Fifty families were in attendance at 
the lake. Music was supplied by the 
sound truck of Jim Mulligan's Radio 
Laboratory. 

Service Business Saved 

H. H. Hirsch. Dallas radio dealer 
and service technician, lost all his test 
equipment and most of his stock in a 



Chicago 26, Illinois 




M+* Mobile Radio 

Microvolt generator 

Accural to ,005^ 



THE HICKOK ELECTRICAL INSTRUMENT CO. 
10531 DUPONT AVE- * CLEVELAND 8. OHIO 




Photo Courtesy Dallas Daiiti Titrtrs lleraht 



flash flood June 13. Fellow members of 
the Dallas Radio Sales and Service 
Association immediately acted to save 
him from ruin. They contributed more 
than $800 worth of radio parts and 
agreed to lend him enough equipment 
to set started again. In the photo above, 
the Associations vice-president F. 
Pflughaupt and secretary, T. P. Robin- 
son are presenting to Mr. Hirsch some 
of the new equipment collected by the 
membership. 

New Camden Association 

The Allied Television Association was 
formed late in June, and elected Ken 
Holmes president. About 150 techni- 
cians were at the organization meeting. 

Westchester Group Forms 

Radio service technicians located in 
Westchester County. N. Y., formed a 
new association at a meeting on June 
17. Otlicers elected were Harry Wie- 
gand, president. Thomas M. Olsen. vice- 
president Niles Michaelsem treasurer, 

i and Louis R. Erler. secretary. The sec- 
ond meeting of the group was heid on 
July 12 in Mt. Vernon, X. If., at which 
time the name Independent Radio and 

1 Television Technicians of Westchester 
County was chosen. 

RADIO-ELECTRONICS tor 



WWW., 



People 




John Roinarlz ha< been appointed by 
Eitel-McOullough, Inc., of San 
Bruno, Calif., to assist in directing the 
application of Kimac tubes for amateur 
use. 

Keinartz, long known for his tech- 
nical contributes to radio, was for- 
merly with RCA where he acted as 
technical expert for RC.Vs ham pro- 
gram. In 1908 he 
put up his fir^t 
transmitter on his 
father's farm in 
New England, us- 
ing a half-inch 
spark coil and a 
60-foot antenna be- 
tween two trees. 
Since then, his CQ. 
first from QP and 
1XAM and now* from W3RB, was a 
familiar call over a quarter of a cen- 
tury of hamming. Among his accom- 
plishments are the design of the Rei- 
nartz tuner, his published work on Re- 
flection Theory of Short Waves, and his 
communications work with the Byrd 
Arctic Expedition in 1925 where he kept 
the expedition in daily communication 
with civilization. He also has to his 
credit over 20 patents covering cir- 
cuitry. 

C O. Wanvig, president of GLOBE- 
Union, Inc., Milwaukee, Wisconsin, 
has been elected 
chairman of the 
board, and Wyrth 
Allrn, executive 
vice-president for 
the past year and 
Globe management 
consultant for the 
past 20 years was 
elected president to 
succeed him. 

Robert N. Rag**, has been appointed 
sales manager of consumer products 
service for the RCA Service Co., Inc., 
it was announced by J. A. Milling, 
vice-president in charge of the con- 
sumer products service division at Cam- 
den, N. J. 

Mr. Baggs, who is widely known 
among radio dealers and servicemen 
through his 18 years of activity in 
the trade, will supervise sales, sales 
promotion, and customer and trade re- 
lations on radio, phonograph, and tele- 
vision service. He will direct sales of 
RCA consumer products service. 

W. H. Lamb, formerly general manu- 
facturing manager for television tubes, 
has been appointed general manager of 
a new division of Sylvan i a Electric 
Products, Inc., 
which is to special- 
ize in the design, 
engineering, and 
production of view- 
ing tubes for tele- 
vision receivers. 
This was an- 
nounced last month 
by H. Ward Zim- 
mer, who is vice 
president in charge 
of operations. 







The New Model KT-40 

VACUUM TUBE VOLTMETER 

FEATURES: * Uses 4'/,"— 2% accurate D'Arsonvaf type Meter with higti 
torque movement and Alnieo V stug. * Meter guaranteed against burn-out 
en ALL electronic ranges. Meter witl not be damaged even when improperly 
switched to higher range. Stabilized degenerative circuit results in linear 
O.C. scate. Isolating test- prod tor all D.C. Voltage ranges. Megohm 
input resistance on all D.C. ranges. Ohmmeter accurately measures from 
l/IOth ohm to I billion ohms. 

SPECIFICATIONS: O.C. VOLTS : (At II megohms input resistance) 
0 to 3 30 150 750 1.500 Volts. A.C VOLTS: (At 1.000 ohms Per Volt I 
0to 3 30 150 710 1.500 Volts. RESISTANCE: 
0 to 1.000 10.000 IC0.000 ohms. 0 to 10 meg- 
ohms/ 1.000 megohms. D.B. Based on OOb 
equals .006 waits (6 milliwatts) into a 500 ohm 
line. 

-24 db to + 4 db + 10 db to + 38 db 
4 db to +• 24 db * 30 db to + 58 db 
Model KT 40 Kit comes complete with all Parts 
including test leads, V.T.V.M. Prod, circuit, 
operating instructions etc.. Net only 



The New Model 247 



TUBE TESTER g8B 



Check octals. loctals. bantam Jr. peanuts, television miniatures, 
magic eye, hearing aids, thyratrons. the new type M.F. 
miniatures, etc. 

FEATURES: Newly designed element selector switch re* 
duces the possibility of obsolescence to an absolute minimum. 

When checking Diode. Triode and Pentode sections ol multi- 
purpose tubes, sections can be tested individually. A speeial 
isolating circuit allows each section to be tested as it it were 
in a separate envelope. The Model 247 provides a super- 
sensitive method of checking lor shorts and leakages up to 5 
Megohms between any and all of the terminals. One ol the 
most important improvements, we believe, is the fact that the 
4-position fast action snap switches are all numbered in exact 
accordance with the standard R.M.A. numbering system. Thus, 
if the element terminating in pin No. 7 of a tube is under 
test, button No. 7 is used for that test. 

Model 247 Kit comes with all parts, new speed-read chart, 
handsome hand-rubbed oak cabinet sloped for bench use. A 
slip-on hinged cover is included for outside use. 



NOTHING ELSE TO BUY: ONLY 



The Model CA-12 





SIGNAL TRACER 

FOR FM-AM TELEVISION 

increasing production of F.M. and Television Receivers 
means MORE COMPLEX Receivers. Now more than ever 
this time-saving method of quickly and easily LOCALIZ- 
ING the enact cause of trouble becomes the "must 
Method. 

The only Signal Tracer in the Low 
Price Range including BOTH ME- 
TER AND SPEAKER!! 



FEATURES: Comparative intensity of the signal is read directly on the meter — 
quality of the signal is heard in the speaker. SimPle to operate— only one con- 
necting cable — no tuning controls. Highly sensitive — uses an improved vacuum- 
tube voltmeter circuit. * Tube and resistor capacity network are built into the 
deteetor probe. " Built-in high gain amplifier— A tnieo V speaker. • Completely 
Portable — weighs 8 pounds — measures 5'/*" x BV»" x 9". MODEL CA-12 Kit in- 
cludes ALL PARTS, circuit diagram and detailed operating data for the 



completed Instrument. 



NOTHING ELSE TO BUY 



The New Generol 



V. H. F. PROBE 




Uses a Silicon V.H.F. Diode which together with a resistance capacity network 
prnvides n frequency range up to: 



lOOO MEGACYCLES 



This probe is designed to operate in conjunction with any standard V.O.M. (with a 
sensitivitv of 5.000 ohms per volt or better) any Electronic V.O.M. cr V.T.V.M. 
Probe Kit includes all parts, instructions, etc. 

NOTHING ELSE TO BUY: ONLY 



20% DEPOSIT REQUIRED ON ALL C.O.D. ORDERS 

GENERAL ELECTRONIC DISTRIBUTING CO., INC. 

98 Park Place Dept. RC-9 New York 7, N. Y. 
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Tecli notes 




SEPTEMBER SPECIALS: 

MP-22 MAST BASE Mounting. Willi; 
►print: anion ami luoimtiiiK bracket 
insulalt'ii at tup lo receive MS-. IS S\*A 
Scil inn listed In low. .Mart linn Ml' -52 

MAST SECT IONS- -Fur a hove Ml* -22 
Ha sr. lutmiar HI eel. copper nwii'il. 
imiiiM-il iti A fool sections. Hottom see- 
initi MS 'it ran he nse.1 In make any 
Ivimlli. Mi««SS-51 -»••«! for mper. 
S<-icw»in im»c. Any section— Trice 

50c Ea. 

TELESCOPING STEEL ANTENNA 

T I live sections PV long. Telescoped 4n w . 
' Size: %" to 1 4~. Trice $1-50 

COMMAND TRANS. AND RECEIVER TRANS- 
FORMERS — 110 V.A.C. 60 CYCLE INPUT 

tt : nou-u-«lOu V..\.*\ at 2"»0 MA. 12 V.A.C. at 3 

; V.A.C. at :* amp<. At :» V.A.C. at :i J * f "' , < ;- 

- KIM I Hi* •;,»•'. »6 90 

•input: ■» 2"M V AT. at K0 MA. 24 \.A.C. at J; 
t ,ri.|., ; >.X V \ r. ».t main. rlti:il lo9 S3^00 

MOTORS 

6 nr 12 Vr.ll AC- DC Heavy lHjiy reversible Molor wllh 

:. \ 7 /Pi" Miaft. Trite : New $2.95 

6 Volt AC-UC Motor— Meal lor anto fan.*, models, rir. 

Mull \ ~« " IhmI— Toted SI- 50 

Model Motor— TJ Volt AT-IM' l t»" "inutile end shaft Jh.lor 
Sl/e 2'." I., x 2»i" W. x Vi w 11. Trice SI. 50 



FT-237 MOUNTING — For JlC-«04 and 6u:Ts, and for 
Hi' Mi ami itttt's. Trices: Tsed $7.00; New S9.05 

GN.45 GENERATOR only. Used 5.0G 

LEG and SEAT ASSY. F, Hand fien. . . 2.75 
CRANKS F 11 and Crueraiors. ea 75 



SELSYN TRANSMITTER & INDICATOR SYSTEM 

Ideal as radio lieam position indl- 
c;iliir fur Hani. Ti-lo% Isclim. or four 
mereial use. I'nmnlete v»ilh 5 im-h 
1 H m 2 Indicator. Anlinyn Trim*., 12 
Vidt «n cycle Transformer, an-l wir 
likxtriif-iioiio- I'rke 



NEW $9.95— Vsed 

j i-i. i in n.i i: i i 



.$1.00 



DYNAMOTOR lsc )imr electric 
shaver in .uiur car! Dyoainolnr will 
supply 110 Volt Hii) MA I torn is 
VIM' anil will operate most types of 
AC-lH" shavers. Normal operation 
i^ VIM? input: 220 Volt I0"l MA milhut 




$1.05 



DYNAMOTORS: 



oTTN'T: 
a:m v. m ma 



110 Volt oO eyele. Hall Hearing Moh.r, sipptnx. :u»o | 
II I'M. | 2.*. Il.T. Shalt: 3/l«'." x H". -Motor 

I, \ l" II. ( muericd l>pe. Trice $2.9o 

Hand Tool Motor 12 \ nM .\r-|ir- ftMin KIWI. 3*»" I.. 
\ IV Dia. with spllned shaft W U x 'a" 1.. 
1'ii. •■> ■ 

BLOWER llo Vtili tin ey«le. i" intake. 2" outlet. 
iui.x ]ihi in. it iiix Muinr »i/e: :t" x 17*.» HI M 
Tiler. New. $6.95. Trite -Miilitr only $3 93 

MISCELLANEOUS: 

i'iin\iiil «'able— 12.*i OIIM Ton mi cineied — ."0 Ft... $1.00 
iniM.ll l attle 7'J OHM ItllhlnT iirt'fted— S Ft. .. .50 
Calde- 1 rmid. Itiih. covered, -hielded V» Ft. 2.00 
Win- V fund. Ilnli. touted "ll sliiindeil— 20 Ft. 1.00 
FL-8 FILTER 12000 CPS 175 
TT IT »r J.*- f.T IH--22S Trlee. New 4.50 

rutdr for IP' 22:{ w Tl, "o r.ieh end 1.75 

rablp f»r H*' :{7". w Tf.-M i-aeli end 1.7a 

r : ddf fnr ITS Ki|/fl"F7. r.'.FIO. nr itr.FW 2^ 

t.T 21 A Loop— I'lkv. I'<e,l . 3 95 

I'ltn:. lor I.T-21 l.o«»P TI.-U2 «» r IT. inS l.on 

i H run! f.»r t.T 21 Loop » 50 

Address Depr. RE • Prices— F .O.fl.. Lima, Ohio • 



INTTT: 
0 v. or 
12 V. I Ml 
\2 V. 1M! 
■_'M V. | if 



IX J«! V. PO K'Hi"-6IS 

12/ - 1 v. uc r»ou v. r.« ma 

'Jjt V. UC F Tomm. He- 
re iver< 

1 1 V. |»C V. Htfl M.\ 

12/21 V. DC V. 2«m MA— 

;iml 220 V. 100 
MA 

2S V. 1»C 400 ryele Inverter 



STorK No.: 


nun:: 




$3.95 


l» 402 


3.95 


H 401 


7.95 


TK 1»t 


7.95 


T S r.l 


9.50 


I'K mi 


2.95 


I) o5iri 


2.95 


1>M .12 


1.95 


1»M 20 


3.95 


T> l ri i 


9.95 


Mi; i iof 




' Hit ..mllHoned* U.0 _ i 



2 J I G I SELSYN MOTORS— WITH TAPS: tan he n<ed 
us position Indlramr for an I rim;, s: lio \ oil On cyrto. 
wiih iii>tinrtiitns. Nnrmallv o|.rraie> ttmn . r >» \nlts ^ioi 
ivc|r. I'rh-r pei pair $3.00: Trlee— «'■!•» •»"!>. i-a. 50e 



I SELSYN rC-78248— IT. Vol! AT Ad ryrK 
I X ."i 1 ^". Tail hr n-rd to l urn small antennas or fur Un^Orni 
1 indirntor systems. Tlice per Talr 



\rv V 3 
>rl 

$5 95 



TRANSFORMERS -110 Vott 00 Cycle Primaries: 

-ir. 21 \nll 2 al«P 

fitn: 14-11 or 2S Volt 7'^ or la amp.... f-Oj 

>,r. 12 Volt I amp \-™ 

See. 'J I Vnll 1 amp \-9* 

i See. *J1 Volt .Tt nthp. 1 ™ 

See. V AT. 2 5 amp 2.9i 

! :iMi ViT 0«« M\ O :< v - r » amp.. '» \. 'i amp 2 45 

| Too Vi T 00 MA « :i V. I atnp., S V 3 iimp 2 

s-..., VTl -2«o MA i: :4 V. « noin . :. V :t amp... 4 75 

25% Depos/f oi C.O.O.'s • Minimum Order $2 00 



FAIR RADIO SALES umT. ^o" 



■«» 3V<> ASS 




****** 



f 



Look at the Features! 

New heavy duty selenium rectifiers. 

Eight power tap adjustments. 

I to 20 amperes al o volts continuous 

duty 

Less than 1% A.C ripple or hum. 
Damped vo't and nmTeters (no wig- 
gling) Vo'tmeter 3% accuracy. 
Heavy duty tap switch. 
The RIGHT price. 



\t ,i >,'f>»> Jinx th'rr hull a {unrrr sn/U'lu t*l- r f'"*" EIXI'TW* 
W„M H.idiroiU mw to ilr.imi -ttiMjl.lv fire in opi-ra- 

t ii iiohI I'tllnetil dlieet rtitieni »««ilev «'f povier knoAii. 

kl.MTKO I'ltolHTTS Model "It" the only nr. Tower 
I'uii n>ltiR rnndtiii ion emdiiii! sloov io-tntii rtraiilntiN. H.is 
rvilnoive mw lie.i\y duty M-leninm uiltlleis »|ep power 
mlteh lialDdnirnei . hoke and e len.er. 



tjnitiR proeidp* more th^n 
• v. r Te.ik ln«t*n'}irtemn 



of two irrehen with push 



The -0 i.mtx ie i tilr enntlniim 

t- h power t.' Mpei.«to inn \ 

i'i*|i.*it .it tin: *• 4 tun - 

power •mini- 1, permit* i.peratln 
lull tun . demdiU. 

\'<v it fnr I«<.tin8 anto tail 1 -... f.Hdlv \Pirati>r«. mi<h l.nt'on 
sa|en..l.lv met ami nnd-» lol'ane ntH-ta'iiiit •unditinn* «n any 
hi/e tJi.li'i. and mun i>ther iippliejiino*. 

WRITE TODAY FOR COMPLETE DETAILS 



ELECTRO PRODUCTS LABORATORIES. INC. 

Pioneer Manufacturer* of Battery Eliminators 
549 W. Randolph St. Chicago 6, lit. 



CROSLEY TV MODEL 9-408 

If the complaint is no raster or image 
on the C-R tube, use a high-ranpe 
meter with high-voltage test leads to 
check the high-voltage supply. If the 
I voltage is approximately 1,500, replace 
1 the 500-nuf, 10-kv filter capacitor, 

James Moudry, 
Cicero, III 

MANTOLA 7156 AND 7H0-17 

When these and similar models work 
I perfectly on phono and have a loud 
1 hum on radio, look for a broken ground 
lead on the socket of the 12UAG i.f, am- 
plifier. This ground was originally in- 
der one of the rivets holding the 12BA0 
socket to the chassis. 

Floyd A. Roberts, 
Kea m c //. .V eh ea xka 

A TIP ON SOLDERING IRONS 

Soldering-iron tips will last almost 
I indefinitely without corroding or pitting 
if coated with a layer of silver solder. 
Your local plumber will do the job for 
a nominal fee, but you can do it your- 
self by heating the tip in the flame of 
a gas burner or blowtorch and then 
applying silver solder. The coating w ; ll 
I not melt or corrode in ordinary use be- 
cause its melting point is much hitiher 
than that of standard solders used for 
ordinary electrical soldering and metal 
work. 

Alfred Hanzl, 
WaUingtout N> -7. 



PHILCO 46-1203 

If touching any part of the record 
changer causes a loud hum when the 
phono switch is on, remove the .05-iif, 
2C0-volt capacitor connected between 
the low side of the pickup and the 
frame of the changer. (This capacitor 
U on a tie strip near the changer.) 
Then connect a 0,1-iif, 000- volt capaci- 
tor between the frame of the changer 
and the chassis of the set. This capaci- 
tor may be mounted on the tie strip 
mentioned previously. 

D. A. Wkiler, 
Metnirie, L'i. 

PHILCO TV RECEIVERS 

When the complaint is a weak or un- 
stable picture on one or more channels, 
check the small springs, which make 
contact with the coils in the turret 
tuner. These springs break easily when 
adjusted for heavy tension on the con- 
tacts. 

Louis S. Kovacs, 
Detroit, Mich. 



W33V 

[ 2 STATION INTERCOM KIT 

J A must item for offices, schools, 
•> churches, etc. A wonderful bargain 
i at the price, 

i 9?mp l F t I -KIItt^ parts - $9.95 




I TUBES & 2 SPEAKERS 




! 365 Canal St,, New York 13 WA 5.9647 

RADIO-ELECTRONICS fo 
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CRITICS DISAGREE 

Dear Editor: 

I would renew my subscription but I 
believe your magazine is about 5 years 
behind times. A deluxe and fancy cover 
does not change its contents, nor for 
that matter does its name. All I see is 
crystal sets and 1. 2. :i, 4 and 5 tube 
phlonpcr dooper ultra phoney regen- 
erative sets. 

So what? What service man is inter- 
o<U-d in thai? IIi.u about t he latest 
things? I get moi-4 out of other maga- 
7. lies than I ever hop<« to get out of 
\ours. How about the latest television 
>yZ schematics w tli the components 
lifted and a detniled account of any- 
thing new and intricate? Mow about 
schematics of hi-fi equency scopes that 
will take television? About wobbulators 
for TV and KM ? Will we over see them 
in KaiiknKi.kctko:. us? 

Max (ioousikkn 
No address 



Dear Editor: 

I have read th< 
that your reader* 
concerning your i.. 
like to join them. 

Hut sir! You 
mistake. You arc 
m nt for tin 



many compliments 
h"\v sent to you 
.gnzine, and 1 would 



ire making a grave 
omitting a depart- 
begi iner and the experi- 
menter. I am sure that we cannot be 
expected to build your ten-tube FAI 
sets etc., and I am also sure that your 
more experienced leaders will not ob- 
ject to us having a page or two on a 
one- to two-tube >et. as even they had to 
start from the beirinning before they 
knovv miu-b about radio. 

Wai.tkr .Iki fkiks, Aw. 
hn i>nn, Sttufh Africa 
(So there i> the *itu:itinn. It used to 
be said that peoph- see what they want 
to see. In a magazine it appears the 
oppoMte must he the ease — they ap- 
parently see what they don't want! — 
Editor) 



AVAILABILITY OF SKIATRONS 

I ho Ed it n f : 

Thank you for /our letter inquiring 
about the availability of "Skiatron" 
tube*. 

rhese tubes woie employed to a con- 
siderable extent faring the war for 
radii r purpo e-, ami, as mentioniHl in 
my recent at title in your magazine,* 
under the code name of "Dark Trace 
Tube-." They an further designated 
a> A Pin tubes (depending on the 
-ere n diameter in inches, as 4AP10 or 
oAIMU) am! unoer that designation 
may be available on flu> surplus mar- 
ket. 

Xote well, however, that these avail- 
able AIMO tlioes were specifically de- 
.-igned for slow, long-deiay radar dis- 
play, and are n„t suitable for t«V- 
vision. Tubes f*n- television are still in 
the development stage and are not at 
present availahle. 

(I»IU A. H. 
Fun st 1 1 ills 

•March l!>l<>. r 



Rosenthal, 
X. V. 



DEPEND ON I(fi)C 



FOR TELEVISION SERVICING 



Television servicing requires replacements 
of absolute dependability. Otherwise, you 
risk expensive call-backs. Be positive of 
that dependability in resistors and con- 
trols ... always buy "IRC"! Produced 
by the largest resistor manufacturer in 
the world, IRC parts are standard equip- 
ment in the finest television sets. 

New, Advanced Type BT Resistors are 
IRC engineered to meet the rigorous 
requirements of television. They surpass 
Army-Navy Specification Jan-R-11. Small, 
fully insulated, ar±<i cooL operating, 
Advanced BTVaw«upplicd-in L 1 and 
2 watt sizes, ii j \ | 

Every requirement of television servicing 
has been considered in tjie design of iHC's 
new, compact 15 /i^' volume control. Rev- 
olutionary Interchangeable Fixed Shaft 
feature means faster and better servicing 
. . . resilient retaining ring cushions the 
turn; your customers can feel the difference. 

New IRC PREC1STORS are ideal as low 
cost replacements for wire wound preci- 
sions and strings of insulated resistors. 
These deposited carbon units combine 
accuracy, stability and economy. Guar- 
anteed accuracy 1 %, in 2 sizes and a wide 
range of values. 

For vertical or horizontal centering, IRC 
Type W Wire Wound Controls are fur- 
nished with a center tap. Tight, uniform 
windings insure accurate focusing. 

International Resistance Co., 401 N. 
Broad St., Phila, 8, Pa. In Canada: Inter- 
national Resistance Co., Ltd., Toronto, 
Licensee. 



1 



INTERNATIONAL RESISTANCE CO. 

lj()iwsmik> (UmH S<uj4- -AW- 



v 




ADVANCED TYPE BT's 

BT means Better Television! 
Tiny J4, 1 and 2 waft re- 
sistors are JAN approved. 




NEW INTERCHANGEABLE 
FIXED SHAFT CONTROLS 

quiet operating, compact 
Xi M" design. 




CLOSE TOLERANCE PRECISTORS 

guaranteed accuracy 1%, 




CENTERING CONTROLS 

for accurate horizontal or 
vertical focusing IRC Type 



W Control 




TELEVISION GENERATOR 

Mvrff in ui* urtv Pkm oil oihrr 
rv ij-pn-rrpfrri DainfaliiMf 



wiq&n 6T0A 



HI TQUt JQtlFR Dl W1I1E. FDD COMPLETE I N F 0 | M 4 T | O N TDD*? 
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EMC MODEL 102 
POCKET VOLOMETER* 




Comiiimiicntioiis 



LEGIBLE 




A REMARKABLE "POCKET-TYPE" 
TESTING INSTRUMENT 



3" SQUARE METER (1,000 ohms per volt) for 
eosy, rapid and occurote reading. 
She only 3'/,"k6'/«"x2" deep. 
Weighs only I lb. 5 01. 
I Mil D'Arsonvol type meter 2% occurote. 
Ruggedly constructed, round cornered, molded 
bakelite case. 

3 AC CURRENT RANGES: 0-30/IS0/400 mo. 

4 DC Current Ranges: 0-6/30/120 mo: 0.1.2 
omps. 5 AC Voltage Ranges: 0-12/120/600/- 
I200/3COO valts. 5 DC Voltage Ranges: 0-6/. 
60/300/600/3000 volts. 2 Resistance Ranges: 
0-1000 ohms, 0-1 megohms. 
Same lero adjustment for both resistance 
ranges. 

ONLY $13.90 

• Km. 'Ii.»«lr M.nu i or ii>H-niim-\liJl"»ini"«'i^r> 

l \.»in ih\..iiI»« -il|>t»1 »or or \\r*\v In Oept. *-9 
l„r niv .«Mt.n«i» .it I- Mi iv«.i KMinimirnl. 

ELECTRONIC MEASUREMENTS CORP. 

423 BROOME ST. New York 13, N. Y. 



PHILCO MALIGNED 

Dm i- Editor: 

This i> to prote>t the letter from Mr. 
J. E. Epperson, printed in your June 
issue. 

May I point out that, as far as I 
know, the I'hiU-o Corporation is the 
only one that furnishes you free ot 
charjre circuit diagrams of all their 
sets, including all parts numbers; and 
that it will also give you free television 
in>truction with very little expense on 
you i" part. 

I have found Phileo parts more easily 
obtained than those for many other 
>ets. As for the troubles he found — I 
have found about the same faults, with 
slight variations, in sets of more than 
one different make. 

If Mr. Epperson can name any other 
company that gives the service tech- 
nician more information than does 
Phileo, please let me know, as I would 
like to take advantage of such informa- 
tion to help me maintain service on 
their sets. 

Lloyd 0. Walter. 
Dillon cnh\ Ohio 



EVERY SERVICEMAN 

CAN ct^nd 

SUPERIOR 

TEST EQUIPMENT 

the new TUBE TESTER 

MODEL TV-10 






TcM* all tube* .ncludnwj 4. 5. 6. 7. Octal, Loch 
in. Pianu., tmiam. Hrar.ng-a.d. Tnyratron. 
Miniature*, Sub-Mmi«turri, Nov*l», etc. 
Use* the new *«>U-clcan«fiq itvrr Action Switt-hPf, 
for individual element toting. Because alt ele- 
ment* are numbered accordinn to pin. number i.. 
the RMA b»tf numbering »y»tem, the utcr can 
mttantly identify which clement i> under test. 
Tubes having tapped filaments and tubes with 
^laments terminattmi <n more tf»*« one pin a e 
truly tested with the Model TV.IO as any of the 
pms m y be placed in tnc neutral position when 
necessary. 

The Model Tv«IO does not use any combination 
type sockets. Instead individual sockets arc used 
♦or each type of tube. Thus ■* •* ""possible lo 

damaqe * tube by inserting it m the wrong 

socket. 

» Free-moving built-in roll chart provides com- 
plete data for all tubes. 

• Newly designed Li«e Voltage Control com. 
penmates tor variation of any line voltage 
between lOS Volts and ISO Volt*. 



The Model TV- 10 operates on 1 OS' 
130 Volt f>0 cycies A.C. Comes 
housed in a beautiful hand-rubbed 
oak cabinet complete with portable 
CPver 



MFD. BY 



uv» manufacture a complete line of radio test equipment, 
we mani^aciure^ ^ ^ ^ catalog today! 

SUPERIOR INSTRUMENTS CO. 

227 Fulton St.. New York 7. N. Y. 

at your regular jobber 




—-$10,000 REWARD'v 



P.R.I. 



GEIGER COUNTER 



.inly 2 His Prlrrd rutin $ l!i !>» <om- 
pleie. The HUM •mdlii* jmruihle lleiKer immnrs mailt 
| PRECISION RADIATION INSTRUMENTS. INC. 
1101-L N. Paulina U. Chicago 22, 111. 

-Dealer Inquiries Invited ^^^mm^ 



$3.00 FOR CARTOON IDEAS 

KAiun.Ki.K«TKi»NH"S nrints nidio cartoons 
every month. Kcadi rs lire invited to Con- 
tribute humorous radio ideas which can 
he used in cartoon form. It is not neces- 
sary that you draw a sketch, unless you 
wish. 




Assembled for your convenience 
Facts, standards 
practices, data 

for the whole field 
of radio engineering 




Radio Engineering 
Library 



RAIiin i«dM.« of tlif 
I. . I.-.I | Ik- luniks foi 
fciviiifc flic m. «l rOlllDli'lo. 
itt- urn 1 1 4 hit- rdtpraue «»l 
lait* niflf.l »>y ••Ti^ioct-i s 
wliojit* spii iul tit his art 
iirmitultil > i) l.t.lio furhla- 
iiivnirflk. Thi-j iiiur rln-uit 
Hhfinnnfiiii. I nl tlii-ory, 
nel w ni k*-. in i' ,i» ii mi) ell 1 8. 
ill It I OIlHT Mlltji-fli . . . KUf 
t-UcrialiZi',! iitainifiu tit all 
lii>M» ni lil.ulii-ai wWlsn 
villi :»l>|*lii .it tun. 

+ special Low PriC* 

it Bou'iht tmyiy. the five 
volume* would cost S3 
Under thift offer you save 
S2.SO 

it Pay «n i-a»y .n«tall«nent« 



Mifilrfu Hill |>ubliratli)it- 
hlirary a* ihmr 



FREE 10 Day Trial 



Library includes: 

1. Fundomentols of 
Vocuum Tubes— 
Eastman 

2. Rad!o Engineering 
— Terman 

3. Communication 
Engineering — 
Everitt 

4. High-Frequency 
Measurements — 
Hund 

5. Radio Engineering 
Handbook — Henney 

3559 peees! 

2558 illustrations! 



..k- tMl-ttrdill. 



no nm, Kl, h till 



McGrow.HiU 8ook Co., 330 W. 42nd St., N.Y.C. 18 

Srii.| lilt- Il-idm Kiiinnn-tlliK UI'Mi*. »>•!• - '->' 
twmiiMiM.i m -w-it«*l. Ill .m 1 "'I' "■'»■* 

lilnx ff« 

|Mld. Mhl 



X i 1 

A.l.ht- 

ritv 

I'ltlMMM 

Portion 



RADIO-ELECTRONICS for 



www.americanradiohistorv.com 



Koolc Reviews 



VIBRATION Attn SOCND (second edilion), by 
Philip M. M-orse. Published by McGraw-Hill Book 
Co., Inc.. New Vork. 6*> 4 x 9V 4 inches, 468 pages. 
Price $5.50. 

The second edition of this book on 
the theory of vibrations and sound in- 
clude.* more detail on radiation prob- 
lems than did the first edition (pub- 
lished in 1036) and introduces the 
subject of transient phenomena and 
t e technique of operational calculu>. 
The book is a thorough mathematical 
exposition of its subject on the level 
of basic physics — it is not a practical 
treatise. The author taught the intro- 
ductory course in this subject at MIT 
for several years; he is now director 
of Brookhaven National Laboratory at 
Upton, X. Y. 
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TV-FM ANTENNA INSTALLATION, by Ira 
Kamen and LewU Winner. Published bv Bryan 
Davis Publishing Co., Inc. 6x9 inc les. 105 pages, 
plus 17-page advertising seclion. Price $2.00. 

The leader expects authoritative and 
co nplete coverage of the subject in a 
hook by these two authors. Mr. Kamen 
has had wide experience with antenna 
installations in NVw York City; Mr. 
Winner is an editor of radio service 
magazines of long standing. It is there- 
fore no surprise that many points ne- 
glected in other works are carefully 
dealt with in this one. 

The mechanical aspects of antenna 
ins a Mat ion are especially well covered, 
one chapter being devoted to installa- 
tion tools alone. Other chapters handle 
sp?eiul coverage problems, high-fre- 



quency installations, fringe-area an- 
tennas, and master or apartment-house 
systems. 

Television interference is given a 
chapter, and another one is devoted to 
special installation tricks. FM anten- 
nas, business practices, and safety pre- 
cautions are also discussed, and the 
book closes with a very complete index. 

INVENTION AND INNOVATION IN THE 
RADIO INDUSTRY, by W. Rupert Maclaurin 
w ith I he technical assistance of R. Joyce Harman. 
foreword by Karl T. lompton. Published by The 
Macmillan Company. New York. 6 x 8'/. inches 
301 pages. Price $6.00. 

The work of inventors and innovators 
(persons or firms who put new ideas — 
not necessarily their own — to work) is 
traced in this book from the pre-radio 
scientists such as Faraday to the re- 
search scientists and firms of the pres- 
ent day. 

Though written primarily as a study 
of the impact of the work of inventors, 
entrepreneurs, business conditions, law 
and other factors on the growth and 
development of invention and innova- 
tion in the industry, the book is one of 
the best short histories of radio writ- 
ten to this date, and will be read as 
such by many who are interested chiefly 
in the events rather than the under- 
lying implications, and who will find 
the facts here marshalled in convenient 
and easily-read form. 

The appendix includes a two- page ex- 
planation of r.f. and modulation and a 
detailed statistical breakdown of past 
radio patent litigation. 



MAKES AUTO RADIO 
TWICE AS EASY! 

Here— prepared by an auto radio ex- 
pert of 20 years standing— is every- 
thing you need to know to install, 
service and repair all types of auio 
radio* taster — easier — more profit- 
ably Covering every type of auto 
radio from the mid-1930 s. this com- 
pact book gives you complete installa- 
tion, troubleshooting and repair pro- 
cedures din? tins on how to set up 
shop and get bustnest. 



REPAIR 




SERVICING THE MODERN 



CAR RADIO 



A. L. Hurtbut 



2nn 



Edition. 7»i poor*. «4'/f. ffi fllH j oTet 

Sou ear radio diagram*. Price $7.SiK 

Youjll really know how to repair auto radios 
profitably after reading this great book! From 
basic theory through step-by-step servicing meth- 
ods, every detail of the work l$ explained In a way you 
can easily understand. Differences between car and 
ordinary radios; antennas: antenna input circuits: 
power supply; circuit features; automotive electrical 
sistems. installations: loudspeakers; Interference- vi- 
brator maintenance; alignment, push-button tuning 
and other related subjects are covered completely 

OVER 500 CIRCUIT DIAGRAMS 

9i JP^iSV. 1 ^ 1 " import*"**- SERVICING THE MODERN 
CAR RADIO contains over 500 circuit diagrams giving 
circuit details 01 m clftc car radio types you are most 
likely to be called upon to repair. This feature alone 
can save ^011 many time.* the cost of the book. Use 
coupon today for examination 



5-DAY MONEY-BACK GUARANTEE 



I 

• Dept. RK-JW. MI RRAY HH.L BOOKS. i„c 1 
J ZiZ Madison Ave.. .New York 16, N.Y. • 

• rA^'^ofrtK^J 5 SERVICING THE MODERN ! 
CAR RADIO book for which I enclose $7 50 1S8OO 
outside U.S.A.) or. □ send C O. D for this amount 1 
plus postage. (No foreign CO.D. S.) If book ?s no\ ■ 

I satisfactory It is understood I may return it it I 

I 5 days and you guarantee to refund my $7.50. I 

1 1 

J Name I 

! Street J 

I 

I City & zone sta te l 

• l 



HEAT GUN 




Stn-amlim-tl pi>lu] grip 
llt-MI kuii in uutl i.J 
li n-ltlK. I hat drliwr- a 
1 iineiliil 2t) 1'iiMr Kt. !>• r 

He I last nt hot Mir it 

Utl° Kahrtnh. it Onlili.rt 
h imei > linn* -in. ill fan 
m»io s. hut thi* lu- a lirrtime-luhrh-ainl 
.M'-|M' inolui <>; tin- iinr-el tai'iitini Meaner 

H|n\ that hum) ,i hiinh'am 1 nf elihtT licit 

or ro!il ait lVrtirt tin hlnwiinr out thri «r 
ilu-i. «lr>inj: 111 Uiiinivi «y«tem>. warming 
up (-MrhureiMia. ilmne nalin. thawing out 
• iattirx. vu . Waning - Kern this awav 
from .MMir wit«>. oj h hr . ill he mini: It to 
•In h t liah iinatiof it nil] i|o it in halt 
Ihe lime of her iirrlin iry liair ilryer. to 
-h.v tioilipig i f her usinj. it to ilry str-'klngj 
or i-hithlnv. or 'Hr h. nfrigeiator in- 
♦■amlv. (inly fl2ii\ Sat htartlnn eiiaran- 
liril 01 nioni-v rituii.liil it returned nrehahl 
wit 1 : hi "■ «la\. 




"SO" RADAR SET 

"ST' RADAR SET complete with 9 tuhes 
mi ImiiiiK iticturr luhe This l v l:ln -I'osl 
1 ion liuliramr O^illiiv.-ofn- ha* H n^lf - 
contained hark ilt-»lKtie<l 10 run from the 
I In V. pemer -imply on 1.ST or IT lioata. 
h provide* * .*»" iliHtni'iT ploture adjust - 
aide at will to an SO 40. I or '2 mile 
Hrrle with tin* h-ut .i: »li<' renter, sitow- 
!• m h.r.tiinii of land r»Th««* slii|i~. or anv 
oh*! ruction. wi tint rauualinti r;.n lie rar- 
im.l mil in pitch <!,nki ••>- m densest fog 
with as much safV«v .t- in hriKhtcsi <iui 
light. Your rout $39.95. 



RTU55 
Only $14.95 



II tuhe rry.tal irnitrnlted superheterodyne 
receiver Mkii cuvirs tie KM h.iiul. The 
ultra inoderti • in oil u M .s tin- latr^t ixp,., 
ot tdhrs inrln.liri 7 miniature G.WVs 
Headtlliil chas>H and aluminum eahinel' 
Tuln-8 and dUKrani ini luded. 



HP.?. F| LTER8— Karl unit contains two 
JIM. ml nlhd mnd nM-r. ..ml ; i huh 
in.l'irtanre .i0 Amp rhnke in fullv shield.-.! 
ra-r. Suitahle hea\> rurrenr 11 nuerturt 
are prnrhled to altarh »n the ini.it and 
nut put connector* at earh mil of the filter 
from your Input and ni.rput wires A np. r 
with iiinumerahle uses mi nil humor*, refri^ 
eratorji, boats, automobiles and wherever 
noise Is to be suppressed or Interference 
aboil- :ed. A $17.00 value for $ 1 .98. 



COMPRESSED AIR 

INSTANTLY 
ANVWHE.RE 

I'oriahle An Ounpiea- 
»»r and siiirjui- tank. 
ISuggi-dly Unlit ol Ite^t 
iiiati'tiaU iimiik life 
titiir luhriiati-d hail- 

lical in k t mnertiiig 

tod ami oil impr re- 
nin cd main hearing on 
hjfl. I'niisiiiil deilwn 
further rllmlnaien valve 
iroulile. the iiuisi roni- 
iriou taiilt in aii nun- 

IHis^niH. PATENTED un e air intake 

y> fin im-r.-iisi-o vllirivnry treoitMHli.UKly 

»v<-r iillifi r rfssors mi that air ouCiiut is 

tnueii KrtMler 1)1011 that from tartror mm- 
■••I'wirs |K>w..ro«l l.v hfa\ier molorii. Will 
ooiivcr ai>orrixnuau>lv :i.-,nci rii. irifho. of 
<ir nor intoiili- a( nuniilaiooii prosxiirr of 

ci ll.s. ,,r u flail' a 1»o lt>. k tiro 

in ciiao <mp oiiiutli.. C.inir* roniiitpl.- 

Willi I no in. gang*, although noger-lio a.t- 
Inu-iU allows soltiiiu of ou l| mi i.rfUuro 
nciv va iu>. which w||| auiomai irally l«> 
rna nt.ooo«l Work* from any i/ 4 h p 
motor, t sefiil for s|.rayinR paltit* or lac 
V.i£ r »r i «*. ,f< ; r,a 'Vo' ,, "* ? «»^dea. anneal- 
Iiros. e'r. pi , rc si« SO iMisiago |.rona««< 

r JV-n: o 1 r l rrs ,,re " i,h, • M "* — »'-i m .,n C an 



AUOIO AMPLIFIER- Hiand n,w dual 
"lawe 1 1 lode auipliliir ha vim: J of the valu 
Jilile and >iarce nlitiicr l.\pi- audio tnnis 
fcirmers that sell fur ov.-r $iu nu a pi.ee 
Neat ahuuintim raw. fully I'll, loscd i|ar« 
■si tlimen.sion »> lnrhe«i I'rrtrrl for inter 
(•0111 s>.teiu. iilioiin amplifier, mike ainpli 
Her or signal traicr umplitirr for teMln»« 
Hitlo -i.-ts. A srnsiliiMial hau'ain at otily 
■ SS.Jfl I 




SUPER SPECIAL ON: 
ISOLATION TRANSFORMERS 
AT $1,95 



Mam- 



mas 



i.ijUsimfjis ,.n radios acul TV sets, 
ith ho \l 11 ivpfs. M-f hit that Mh 

. In- « 01 n 'Oil for sl;«1.||,( v a , u j ^ U| . 

.". .!."- .'.*'. >u,,s - . l i—l U ion I rails 
JL.\ hls ran ho ' ,, " h * ^ » routine pro. 

■ul iliiu-f icitjno fireworks . 

oMri«*cici| ns j lMt „ irar'sform.TK lhe«se inula- 
ion t ran sf,.r, nets ran .ilso lw ,^,..i , n r) , ;mK( . 
Iiov in 22nv .,r the revc-siv We .10 n..< 
t.«l.c«vp thai ion wa t UOv j M >»ation iranv. 
f .rmer* have ever l.rforr iM-et, oftVrtM at le^ 



1 '« '.stl-Tii.TM.K MM .... ^ W|lr „ 
die— 98c. I..\Plt. MIK«-<s- tStieelfy 



BUFRAD 

CAR 
RADIO 

AN- 
TENNAS 

AM of our 
car radio an- 
nas are. 
made of tri- 
ple plat rd 
Admiralty 
Uraxs Tuh- 

m«'. i-omph-ie 
with low hiss 

Id elded an 
teiina lea.h 
Hid lilKh 
'Hiallty Ml 
l in«s 

SIDF COWL 
- BB-1, 3 

xiiiniiis ex 

•en.l to fili". 
Vour prlre — 
-lM -If unitf. 

—$1.75; in lots of 1^ S 1 .50 ea. 
SKYSCRAPER lilt 2 has 4 heavy 
seel Inns that extend !iS\ Ttih s,„,«. r 
hiiKt he M-rn to hi- fully appreciated. 
Price — single units— $2.50 ; in lots of 
$2.25 ea. 

TILT ANGLE Hit 3. may he adiustc.l t. 
all hndy contours. 3 sections extend to •!»:" 
Single unit price— $1.75: 12 lot mice - 
$1.50 ea. 

VERSATILE IIR-4. single hole fen.li-r o. 
!np mill iiiuuiiihn; may he adjusted hi run 
form with all hotly contours, i met 1 on 
extend 10 r.6". single unit prier— $3.00 
12 loi price- $2.75 ea. 

THE MONARCH lilt s | nB le hole, lot 
<«iwl mounting, 3 R.ciluns c\lrnr| to "»♦! 
Sliiirte unit price $2.00; lj lot price 
*t 75 ea. 



dm. 



Ynii 
12 



SUPER SPECIAL 

FAIRCHILD bnulh*i K lit POWER UNITS 
thir itnan'lty of these Is too limited l.i 
uisluy (he spuce retliilred h.v a photo, hul 
eshh unit Is 1 1 rand new. contains tlihfs 
which alone hare a total value of $15.00: 8 
eleeirie molnrs nr Reiierators. R of whieh are 
of the permanent maJfhet field type: relays; 
and 20 raluahle precision resistors plus a 
multitude of the ordinary kind. In addition 
In ma-nv ^L^n^era and DotenUomcters. 
AM for only $14.95. 



SCR-274N COMMAND SETS 

(Made by Weite<-o Electric for o. S. Gov't) 

THE GREATEST RADIO VALUE 
IN HISTORY!! 

A tin unit a in 01 \aluahit. eiprlpment that In. 
cludts not I hut 3 of the hottest Hiperliel 
t mill nun 1 rations Heeeheis. earh 01 which hits 
a tuned lt.l\ siaue, ;{ K aul? iiinilehsrr. crys- 
tal, and i( woiklUK tnhes noi roiintiiiK recti- 
ller>.. AImi inrludcd are 2 Tunlni: l ontrol 
ce*: I Anieniia fdunllnn Hox with U.K. 
meter tn measure power ted inio anlenna 
hillr 2XV I >> naulotortt f alternation of set to 
Mu\ oheraliuii I- .ptlrk and simple! ; two III 
\\alt Transnrlinr-s I in Hid inc crystals; and 
rie-Anihiifli-r and Modulator * ti Dial trans- 
mitters can iie u>e.l Tor voice as well as for 
" tv. 2'» Tuhes rtiippiie.l hi all. In Kuaran- 
■il eleitriral n.ndiiinn. Transmltiera and 
Kerrhers liutantly rrmovahlr finm mount inu 
rai-k* which hulil tlinn in Ponlilons in aircraft 
' •r. mi that they ran he split up and used 
parately at tiltTereiil locations just like any 
other set*. fml> a Hmiteil quantity avail'. 

* 1 ' Sl> ££L£ uUr nr,lt>r ln A super 

\alue at $59.95. 



I0O0 CYCLE AUDIO FILTERS 
Navy PD52010-T low pass audio filters 
as mentioned in the "Peaked Audio" 
article in June CQ, and designated by 
the above number, are the exact elec- 
trical and physical equivalent of com- 

7 1 « r ^ al aud '° fi,ter un ' ts selling for 
535 00 wholesale. They are infinitely 
better than the surplus "Radio Range 
Filters'* being sold for reducing QRM. 
and at 2 KC off resonance for example' 
a 2 section filter using PD520IO-I is 
capable of twice the selectivity avail- 
able through the use of the QR-er. (the 
■1 section of the 274N which has 
provided the amateur's previous high- 
est standord of interference elimina- 
EXTRA SPECIAL — NAVY 
P D 52010-1 wi I h diaarqm — &5.QQ 



DELUXE 5UPERHE1 
A.C.-D.C. RADIO KIT. 

r'n.'?' ^'fc' '. y u "' u H.-odani i.roilu. tloi, ],ne 
v li'.V k '. 1 f " n " wuh ^»mplrte uistruciiooa. 
reaiuies 2 ir ,„, .v.rt- l.v. transformers. a '1 
aim roiMleuMir. and polyethylene nuiulate.1 
'. ^."i!^' 1 anienna loop. Tuhes Include 
I i»B AO. IJBKll. r.HBr. & 35W4. Re- 



etivt-w 
12ATII 

k'ii V V "^"i'^S. ^""l 1 1 r,mi ! *-'*" "t"T77»0 KC 

Kit form ss.75 op -* for 517 00 

Aswmhte.T. Wired * .— .-J." -.-*.V- UU 
fur 



r, |SUi- r 
■ t -.1 IC 



testert S 12.93 or 
S2S.Q^ 

MICROPHONES 



.SpecialdlurheAt 



UFFALO RADfG SUPPLY, 319-231 G«n«»e St., Dgpt... -{JEBUFFALQ 



chrome 
nh-nii:i-| 
Itullet T>\ . 
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RQDIO SCHOOL Hf DIRCCTORV 




Be.on.e an ELECTRICAL 

NGINEER 



MAJOR IN 
ELECTRONICS 



B. S. DEGREE... IN 36 MONTHS 

Make one of the most important decision* ol your 
lite— today! C apitalize nn ynur elect run u inter- 
ests — decide tn become an lildtinal Entuneu. 
Choose, also, to save a valuable >car by earning 
your Bachelor of Science Decree hctc in 36 
months of intensive year-round study. 
This 46- year-old. n on profit Technical Institute 
offers a world* famous enuwe in i.lcctriol Engi- 
neering with a ma/at tn Elf€t% *nn • . Ynu follow 
an industry-guided program which is constantly 
attuned to current developments. It present* a 
solid background in the basic sciences . . . 
Chemistry. Physics, Mathematics. Hconomics jnd 
Electrical Engineering subjects . . . plus 19 tech- 
nical specialty courses in Engineering I.lectronics. 
including tour courses in riectronu Design. 
Practical, military or academic training will he 
evaluated ior advanced credit. 

ELECTRONIC TECHNICIAN 

At the end of the first year of study of the Klec- 
tncal Engineering course, the student is qualities) 
as an Electronic Technician. 




RADIO-TELEVISION TECHNICIAN 

7" y»tt»K mm i»ttt(Uiil spicificaily in tadir, 
ami nlitni'nt Prepare here lor a career in 
television — the field which business leaders pre- 
dict will be among America's top ten industries 
by In IH months yon bc omc a R.idi.»- 

Jilcvision I'cchnician. ready f«»r positrons m re- 
ceiver and transmitting testing, servicing, sales, 
supervision and production. 

Because of this school's cuantnc \Uiruulum. 
the Bachelor ■»! Science degiee in Klectrical 
Engineering (Electronics ma|«»r \ may be earned 
in 2i additional months. 



A SPir.lAI. PREPARATORY PROCRAM is of 
lend «or men lacking high school diplomas. 

TRAIN in modern, well-equipped laboratories, 
shops and classrooms. I : ,uultv nt «^ specialists— 
,,\er i MMt students and JO.WMi graduates. 




Ml LWAUK€ 



FALL TERM OPENS OCT. 3 



QCHtOL ENfilNEERIN/J 

Founded 1903 U 



Electrical Engineering .36 months 

Electronics Major 

Electronic Technician 12 months 

Radio-Television Technician 18 months 



by Oscar Werwoth 



Send Coupon for 
free 48-page Pic- 
torial Bulletin "Your 
Career" and HO- 
page Catalog. 



MILWAUKEE SCHOOL OF ENGINEERING 
Dept. RE-949. N. Broadway and E. State, Milwaukee. Wis. 
Without obligation send me the Bulletin, "Your Career," 

in_ _ — ..course. 



NAME 

ADDRESS 

CITY STATE 




Make Your Career 

RADIO and TV 

In no nilw-r IndiMrv rlop« iho hiiirre hnlil hrishter 
financial miudIm- silid -••r-urity thull in AM ami KM 
ItMilin. TelfiUlnn Thi-f*- tUM* tv*A and wanl tnrli 
trained a*, annul Hi or ». -rfjpi u tilers. ilt»r jiwki'i*. iind 
■ adio technicians. It will hay Von In lnu-.MK.ilr Hu- 
hnii Marl in Si'Im«| nf Had in Arts. entHiill -lit'il In l!Ki" 
fimiplt'ii' <1ji and ninht ela-sr* . . . Ilii* laK'si eitiilh- 
mcnt . . . and a staff nf :tn n-itinnall.v known In 
<triM'tor«. Orcr ft?^ of ilio romhlnaiiiMi men Kradiialp* 
arc tdaccd nn johs Immediately through ihc lUf 
placement «rmct\ Approu-d for veterans. 

KItEK - Write for Free Book lei "•Your Future In Rail In " 

Don Martin School of Radio Arts 

1655 No. Chrokee. Hollywood. Calif. HUdson 23281 



RADIO 
COURSES 

Preporatory Mathematics, Serv- 
ice, Broadcast. Television Mo* 
rine Operating. Aeronautical. 
Frequency Modulation, Radar. 
Ousts »w tMmtf fir Ike fill torn Oct 1st 
EitrlKt uhi. StpL Iftk 
Veteran*. Literature* 

COMMERCIAL RADIO INSTITUTE 

(round** ieao) 
38 Wilt Blddle Street. Baltlmtr- I, Md 



TELEVISION 



NEW, INTERESTING 
TECHNICAL CAREER 



As Televliion sains momentum, rapidly, 
const tnllJ. it offer* to properly -I rained tech- 
nicians careers with a future in Induitry. 
Broadcasting or own Business. 

Train at an Institute that pioneered 
in TELEVISION TRAINING since 1938. 

Morn Inn. Afternoon or Evening Sessions in 
laboratory and theoretical instruction, un- 
der RUl dance of expert*, covering all Phases 
r.f Kadlo. Frequency Modulation. Tele- 
vision. Licensed by N. Y. State- F»« 
Plaerment Service. Approved for Veterans. 
ENROLL NOW FOR NEW CLASSES 
Viiir, Wrile or Phone 

RADIO-TELEVISION 
INSTITUTE 

480 Lexington Ave., N.Y. 17 (46th St) 
Plaza 3-4585 2 blocks from Grand Central 



LEARN RADIO! 



PREPARE FOR A GOOD JOB! 

COMMERCIAL OPERATOR (CODE) 
RADIO SERVICEMAN 

TELEVISION SERVICING 

BROADCAST ENGINEER 

V.A, Furnishes Books and Tools 
SEND FOR FREE LITERATURE 

BALTIMORE TECHNICAL INSTITUTE 

1425 Eutaw Place, DePt. C. Baltimore 17. Md. 



fill THAT WITH A 

C.TJ. TRAINED MAM 



Soh'e your man- power shortage by employing well- 
trained, dependable young men who have been 
trained by Commercial Trades Institute. Our grad- 
uates have completed an intensive course in Radio 
or Television Servicing. Their training has been 
practical — in well-equipped shops under expert 
supervision. They've learned to do competent work. 
To enable you to evaluate the efficiency of C.T.I, 
training, we'll be glad to send you an outline ot 
the course. You'll nnd the subject matter extensive, 
complete. thi,r»uah. 

We probably have men who hail from your vicinity, 
but most of our graduates will travel anywhere for 
a good opportunity. We cordially invite employers 
to write us for detailed Information on available 
men. (No employment lees.) Address: 

Placement Manager, Dept. PI 08*8 

COMMERCIAL TRADES INSTITUTE 

1400 W. Greenleaf Ave., Chicago 26. IH. 



RADIO. E LECTRON ICS for 
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Hook Reviews 



®> RADIO ENGINEERING 

FM — Television — Broodcost 

Police Radio. Marine Radio. Radio Servicing Avia. 
tioci Radio and Ultra High mobile applications. 
Thorough i rain ink in all hraiuliM of Radio aed Klet" 
tronics. Modern 1 a bora lories arid equipment. Old es- 
tablished school. Ample housing facilities. 7 a era 
campus. Small riassts. enrollments limited. Our 

graduates are In demand. Write for catalog. 
Approved for Veterans 

VALPARAISO TECHNICAL INSTITUTE 
D«P*. C VALPARAISO, INDIANA 



AUDIO ENGINEERING SCHOOL 



A hr.net leu I Audio Knirnieerlnfr course In Kumnl Fuioln 
rm-.UHlH: f,,sc. FILM an<J M \GNKTIC ReVorrthS: Trail.: 
*V»Miremt»iHs. Momloriruc mul Mixing. LMi. 

rran^niiRHuin fivlx. Oscillators; I ho 



or.itorie» contain 



HOLLYWOOD SOUND INSTITUTE. Inc. 

1040-E North Kenmore Hollywood 27, Calif 



PROSPECTORS* GUIDE FOR URANIUM AND 
THORIUM MINERALS IN CANADA. Published 
by the Hureau of Mines. Department of Mines and 
Resources. Ottawa. Canada. AV> x 6 Mr inches. 
37 pages. 

Apparently the first of the recent 
crop of books and brochures on uranium 
prospecting, this book contains in brief 
and extremely clearly written form a 
description of uranium and thorium 
minerals and their modes of occurrence, 
with special attention to Canadian con- 
ditions. 

Methods of detecting uranium-bear- 
ing minerals are described, with a com- 
plete appendix devoted to the Geiger 
counter, its use and care, precautions 
in using it, and servicing methods. In- 
formation and regulations useful to the 
pro-pector in Canada are also included 
in the book. 




mi bom 

Svstem. (junltfy for ni 
of uariiculars Kree. 

r»NDLf R SYSTEM CO. 
Dept. 3 K. Box 928 




Denver I, Colo. 




Complete Radio E nSi ncer Inu 
Course. Bachelor of Science De- 
K-ce. Courses also in Civil. Elee- . _ 
trie*!. Mechanical. Chi rniciil. Aeronaut ice I Engi- 
neering; Business Administration. Acrountinp. 
Secretarial Science. (!ra<l nates successful, fifith 
year. Enter Sejit.. Jan.. March. June. Visitors wel- 
come. See beautiful campus, well equipped labora- 
tories. Write for catalog. 



tki-state college 



2499 College Ave. 



RADIO-TELEVISION 

Saw school lime and money tilth WRTI Specialized 
Training. Quality fur iliih- Income technical career* in 
fih t.n m.i-ithf iinde* pruc-Jcil i-njihirer liKtnicMin. 
I'racthal dallv Icrt tin- laimratury training provide* the 
. MN n-'i^sary to In Id down Hspnn-lble imslllnn*, 
It-cnine mi Fi'CMlrtn d ciminnn ial Radio itueramr; 
«. an I'M Kadin-TelttKlon Ti-ehnti Ian. WRTI ural- 
ii.iteo i>)ii|iii ml vturJd » i j,-. AMProved tor veterans; mm- 
.i-..'I4H> arn-iitiil. Sri. I fur fire illloiratid lunik I r l. 

WESTERN RADIO-TELEVISION INSTITUTE 

341-8 West 18th St.. Los Angeles 15, California 



ELECTRICAL TRAINING 

Intensive 32 weeks* residence course in funda. 
mentals of industrial electrical engineering, in- 
cluding radio, electronics. Prepares for technician, 
encineering aides. Approved for veteran training 
57th year. Enter Sept. 6, Mar. 6. Catalog. 

BLISS ELECTRICAL school 



St- 



ELECTRON TUBES—VOi.S. I and II. Edited by 
Alfred N. (ioldsmith. Arthur F. Van Dyck. Robert 
S. Human. Edward T. Dickey and iieorge M. K. 
Ilaker. Published by RCA Review, Radio Corpora- 
tion of America. Princeton. N. J. 6 x 9 inches: 
Vol. I. 475 pages; Vol. II. 454 panes. Price $2.50 
Per volume. 

Ninth and tenth in the RCA Techni- 
cal Rook Series, these two volumes in- 
clude all the more important papers 
published since 1935 by RCA research 
workers on the subject of electron 
tubes. Volume I covers the period from 
10:55 to HMO; Volume II contains 
fapers published between 1942 and 
1948. 

The papers are grouped under four 
heads: general, transmitting, receiving 
and special. Some of them appear in 
full; others in summary form. This 
makes possible the inclusion in the two 
volumes of a larger number of papers 
than would have been possible had all 
been printed in full. 

A very complete bibliography of 
periodical literature on vacuum tubes 
is included, as well as a listing of the 
RCA Tube Department's Application 
Notes published from 1932 to the pres- 
ent date. 



RADIO COURSES 

• RADIO OPERATING • CODE 

• KAUIO SERVICING • ELECTRONICS 

• F M. TELEVISION 

• REFRIGERATION SERVICING 

Write fcr Catalog TE and Picture Brochure 

Y.M.C.A. TRADE & (ECHN1CAL SCHOOLS 

229 W. €6 St. (West »f B'way) New York City 



NEW MAGNETIC RECORDING TAPE SPLICER 

The 11 w t'arMili Tajie Splicer: I. Iln.ils Inn- in mind 
siIiMiitierif: -J. .Mike* :i iJi:ij;inal s|i Uv |,ir im pi lylijti'fc 
>plier nni*r: :i. Cuts u:y kind uf . titling win - suc h .,s ;i 
ra/ar blade I it all rut t i in up -rat hm >; 4. A I im* nil up.-r.i- 
tbnu l« Ik- mailt- wi li •»»■ tape in one |Mi«ili<in: 5. (V» 
;m> kind uf <•, llmW ad ici\e tii|h?: I- mm ill eimtiuli to 

he it iiul mii ym.r 1 cotdci n. dy fur iiMan ns-; 7. 

I'ermits iiiD'oh- tn ea-dlj and quickly mak. good Cilices uii 
paper or \\hi- ic Ta|ic. 

('Jirsnn Tap - Sp irer $1.50 

Splicer with blades ; no* *|ilii-iiig lap- $2.00 

Rati'facliiMi guaranteed l' us t paid in U.S. 
MAGNECESSORIES. Box 6963. Washington 20. D.C. 
SEPTEMBER. 1949 



PHOTOFACT TELEVISION COURSE, based nn 
ft series of lectures by Albert C. W. Saunders, and 
edited by B. V. K. French. Published by Howard 
W. Sams & Co.. Indianapolis, Indiana. x 11 
inches. 215 paxes. Price $3.00. 

Exhibiting the characteristics of its 
lecture-type composition, this course 
often goes into greater detail than 
similar books, almost as if the author 
had been stopped and queried by his 
reader. As a result, certain points of 
information which he could not find in 
parallel works have been discovered in 
it by this reviewer. 

The language is marred to some ex- 
tent by a scholastic style, apparently 
also due to the lecture background. On 
the other side of the ledger, the same 
background no doubt accounts for the 
many reviews, summations and consoli- 
dations of information presented, a fea- 
ture which the solitary student will 
certainly find valuable. 

Besides a rather complete index, the 
book contains a glossary of television 
terms as well as an extensive bibliog- 
raphy. 



79 



NEW! 

d tea? tatr. Lr^^Uj 




INSTRUMENT 
KITS 

5" OSCILLOSCOPE 

FOR TELEVISION. 
FM & AM 

Until niiiihl l.,i«,rator\ 

••srilliitotiu- s M« 

ikiI 1 mrcr; 2 iiwtm 
mom- f ( ,r hrlt-t- of uuc 
[K-xlKiu-«l f .r TV ' 
KM HliKiiiiifttt iiml 
MTVifiliK. lias jnrk 
1 te<| lu-low. 



v\i 



tint 



cir 



it Ihti.ll t 

1* cxi r« fvn 
mimw m iKllitfin 1. 

(••llM-llUoll.il SOI1H' use 

Mtiii -iD in jii "mil .0 : 
v i'o»-i .iintmm-r - w 1 
rt».| iniHt' 1.1 ;i.-ii k 

Co-rioU c Willi all mi. , 
incliiih'iu ."i" <••{ iniic 
I f-s prnl.e tin, l hd-l 
Stci'l on on 1 



• 1 .. 



7 1 



TS^PK.ProbeKit*^* 1 
TS-7. factory built 89 ^« 
TS-7P, factory built a.2S 



... tn flivi 
nil ijmIIo Ifliilu lu minutes 
misIc.kI . r houis. f;i\cs v..u 
ku.»w Imw" on toucher 
JoU^ Kii»y to use liy cxpfil 
01 i>i>Klnni'r. Test nun*. 
I.ici,i.> coim-s <.f fmtiiiK. 
ihsi,.riioii. <f,;„| sets. etc. 
.luck* for <Miotfi'tii»K your 
rrcs«.„t WO.M. Klvo visual 
i<>.ii||iiU.iu.,lt UV and .iiiil'o. 
AT t>iiv >tfil. <u t v\ case H\ 
1*J\li\ W, h 4 »l..»s. hriitK. 

« vrf uu»<1e. 
Mo^et TS*3. fnctorv 

'■"ill $34.95 

TS-1K. HeKlnuors' 

St«. IVmct Kit.. 9*.T^ 

rat-t. hunt 9.85 

TS-SK. IWfeel SiK. 
Ttaccr Kit ... 

I ■ • 

0IM1 K hum your iol.Uer. 

f- - - - - -'- ^U 




Fart, hullt 7,50 

hv cannot supply, hunt 



FEILER ENGINEERING CO,, Dept. 9RC9 
945 George Street, Chicago 14, III. 




TELEVISION RECEIVER— $1.00 

< omplete ln«lrncllnn!« fnr luilldlnR ynnr own iclcnsimi 
receiver. IB pH«e>— ITxlJ" of pictures, iiicioriul ilia- 
»?ram.. rUrlllcii ,i hernai h 8. K'xL^* Kiinplctc tTlu-uiiitic 
ihsfiriim ik chttii«l« layout. Also hook li t of nllunm.-ii 
ln>«riicilnn«. MiltaKe Ar reshlame Uhk-s and IrutmlC 
shuntlnjc hints.— All lor $1.00. 

( EKTIFIED TKLEVISION LABORATORIES 
Dept. C. 5507- 13th Ave.. Rrnnklyn 19. N. V. 




TRAIN QUICKLY! 
OLDEST, BEST EQUIPPED 
r SCHOOL of ITS KIND in U.S 



"^"^^F *"" lwwl ui no ninu in u.o. 



Como to the Grcnt Sho|»s of COYVE in CliicaRo dur- 
■ ir our 5*>tii Anniversary Ni-ar* Get «|uiek. 1iractn.il 
trninn« in R.\l)l(>-TKLKV1SI< >N or I I WTRlt*- 
IlXi K\ 1 AiHtrjiveil. Kin.inre hlan for non-Veteran* 
Mall Coupon Today for complete details. 

NOT "HOME -STUDY" COURSES! 

V uii learn <m teal, full-size etiuiputent. not by mail. 
1'inrat si. iff .-,t trained instructors to I n-l |. ><■. get 
reatly quickly for a better job, a line future 

FRFF RAilKQ 5 l,p CoUn on f..r l>i B illustrated 
rntL DVVnO C,»ynel.„>k =r. .itli.r ELlvC 
TRICITY or R Al MO-TKUiVISlON . Hoth hooks 
• e " t F tf vim wish. No obligation; no salesman 
will call. Act NOW! 



I B W COOKE. Pre. 

j COYNE Electrical & Radio School. Dept. 69 6iH Mff 

i S00 S. Paulina Street. Chicago 12, Illinois . 

j Send I-' R K E lUK> K and full tletails on : 

I □ ELECTRIC I TV □ RADIO-TELEVISION I 

i NAME I 

J ADDRESS | 

J CITY STATE ■ 
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WHERE RADIOMEN MEET, EAT and SLEEP 



Vtsit the 
FAMOVS 
FIESTA 
LOUNGE 
Renowned for 
Fine Food 




/ 

Atlantic 



OTE L^TRATsTD 



City's Hotel of Distinction 
The Ideal Hotel for Rest and Relaxation - 
Beautiful Rooms • Solt Water Ba'hs • Glass 
inclosed Sun Porches • Open Sun Decks 
otop • Delightful Cuisine • Garage on 
premises. • Moderate Rate Schedule. 

Exclusive Pennsylvania Ave. and Boardwalk 



Check these Prices! 

SELENIUM 
RECTIFIERS 

115 VOLTS 

Tor lUilt" A Trie? I Blow 
\|i|ilkr Htiuii 



r 




guaranteed 

75 uA 
100 

ISO Mi 

200 MA 
250 MA 



lots of 
10, eoch 

.** 

S 

I li 



lot- cf 
100, each 

.5Q 
M 
M 

M 



OPAD-GREEN COMPANY 

71 Warren St., NY.7.N.Y. BEekman 3-7385-6 



HEADQUARTERS FOR ELECTRONIC TUBES 
IN ALL QUANTITIES 

5000 Mogn^trom, 1000 Kylstrons 
500 000 other tubes; Write for 
our Bulletin and Prices. 




CTHOH ICS, INC. 

135 LIBERTY STREET NEW YORK 6, N. Y. 



PhonI WO.lM 4.0242 



\ $1,000 A MONTH \ 

That's what J I ' ST ON K of the 
many plan* I" tlih hook 
hrouiht in-over $1,000 a 
month, steadily, huin radm 
service alone. ItnW TO MAhh 
MOUE MO.N'KY IN K.ADIO 
SKKVH'K li w °' money- 
making plan* ami ideas 11 »UI 
amaze you. Why work for 
wages f Why not hecome your 
own boss and make more 
money? EVKN liKt-lNSKKS 
who used some of the easier 
plans In this book averaged 
WAY OVEK $>00 A WKEK 
just working from home. This 
book Is making money for 
servicemen and beginner*, 
everywhere — U.S. A., Canada 
Puerto It Ice Mexico. So. America. Hawaii. Philippine*. 
Ind other eoumJies Letter, of thanks are continually 

AT LAST! 

The real money. ma kin a secret, of radio service are liven 
eut la this book. t x 

-B.HJfc verv helnful-follow. -Be« or Ite kind t»»»t Have 
ever been prinu>y\ BrW jf 0rl |, 
K. Chicago. Indiana 

Have book only a weeh /T 
couldn't *t»p rea.llng «• 
Already made mnin-y and 
ma„ v new ™^™3; ri , Jf 
Carthage. N. V. 

i„ r ,Hi.. " i ', "v**r«— think ronlHlna maitv things which 
coffuin?* f.r 1 morV'^rm?. took ^"-JJ 
li„„ »h.n ^xp^^l.-Everv ^j**^ *"?u 

f». V. Fu«»n*r. 
y El m wood, «t lino. • 




_H<*ok very nen»ui— lui.uw- 
inK ad V tee In the lw«ik earned 
high as a too a «-*k r«du» 
rvpairinsr, In my ai>»rtmnnl. 
C. C Seidter, Brooklyn, 

-In filial neas lO veara-^rel 
oetved many valuable Pfdni- 
rr *— read it 3 tlmea. Would 
not take twlcaM Me price. for 

•elington. vV. Va. 



IUIU linn in 

W. J. Fraae 
Etmont. N ' 



2S year* experience are packed In this 83 page hook. 
5*4 x lO^i hy V. (Sale, for .ervlcemen. beglnneis. stu- 
dent. Among MANY iflTIKB TIUS«S 1. * how. you 
where the money l« and how to get It t AST . Mow to 
Ket pknty of customer* ; llow to test seis w hout ink Inc 
ihein out of rahlnets ami give estimates <ll I« ; llim 
„ operate spare time and build to fn 11 time 
t« eharge: Mmv to nainect with certain KM. MONK i 
corn-em*- How to Increase business ami expand. 
Send Tor this hook today ami start making liinir irionrv 
almost as soon as ymi gci It The hill 1-rlre Is onlV *.t 
Uny convenient form) postpaid; or C.0.1». at *3 pln« ■ 
few cents postal charges. Yon have nothing t« In**. fc\ 
amine It for fi tlajs. If you «wn t positively ^ detlg hte. 
return U and we will refund your 13 prmnptb. if >ou 
want more Information about the book send for literature 
#2- HE. It's free. 

MERIT PRODUCTS. DEPT. RE. 



216-32 132 Avenue. 



Springfield Garden. 13. N. Y. 



GEIGER COUNTERS 

HAMSI BE FIRST AGAINI BUILD YOUR OWN! 

Find rodtum. trace water mains, prospect, check 
local contamination, assay ores. 



Send 

□ Send 

□ Senq 

□ Send 
G Send 

Send 

□ Send 



AEC booklet ♦'Prospecting for Uranium" $.50 
Calibrated Uranium standard: Assay *7.50 
30mg em* A I wall Beta-Gamma tube $7.50 
complete parts kit and diagram $48.50 
assembled 5.5 Pound portable $00.00 
I10VAC quantitative lab. model $150.00 
detailed information Q cheek Q COD 



COSMIC COUNTERS 

112 Cornell Ave. Sworthmore. fa. 



PEN-OSCIL-LITE 

SS ♦ Binfe Irom 100 cycles audio to over 
• write for Information. 

GENERAL TEST EQUIPMENT 
38 Argyle Ave. Buffalo 9, n. r. 




fyyou cU*t t receive out 
BARGAIN 
BULLETINS 

A RADI0NIC SPECIAL! 

Stocked. All Bond Conicol 
TV Array ... at Low«t Cost 

It's here! Scientifically designed, 
pteelslon made, all -band conical 
TV array giving tremendous 
Kaln aril absolute minimum in- 
tetference at .1 cost no greater 
than the usual dlpole. Permits 
illreit coupling to 7± 1W or 
'Mi ohm line wlih minimum loss. All diiral 1 con 
structlon. 10 Toot mast ltn.liided. Ama*ingl> (]| v 95 

l,w price of only ■ ■ ■ ■ ■ ■ ■ 

In lots of 3. $11.45 each 




Hest 



iieltiv S »hm twtn-ieail. 

I (MM) feet $13. a»« d , ^ 

'{• »ii.h i« r, h?r. halanre l ■«» 



radionics/;; 



k%^?:^ 1 

' tuB-^ ^ ■ 1 

flMAE _ '-""""ftst* 



ADVERTISING INDEX 

SEPTEMBER 1949 
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63 
62 
71 
51 
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Allied Radio Corporation 
American Phenolic Corporation 
Amplifier Corporation al America 

Art Radio 

Bell Telephone Laboratories, Inc. 
Boland & Boyce, Inc. ......... 

Brooks Radio Distributing Company 

Buffalo Radio Supply 

Capitol Radio Engineering Institute l 

Cargille J 1 . 

J. Cortwright A Son J' 

Certified Television Laboratories n 

Cinex, Inc \\ 

Cleveland Institute of Radio 18 

Communications Equipment Company 6' 

Consolidated Publications 

Cosmic Counters 

Coyne Electrical School .... J' 

DeForest s Training, Inc 'I 

Electronic Instruments Corp. *7 

Electronic Measurements Company 76 

Electro Products Laboratories M 

Electro-Voice Manufacturing Company 57 

Fair Radio Sales jj 

Fetler Engineering Company 7» 

Fisher Research Laboratory, Inc. ••■ J* 

General Electronic Distributing Company ....49, 73 

General Test Equipment Company JO 

Hallmork Electronic Corporation ivi w' ?i 

Heath Company 13, 14, 15, 16, 17 

Hershel Radio Co ■ ■ J 

Hickok Electrical Instrument Company 72, 75 

James Oliver Hogg, Jr Jl 

•nstructograph Company *' 

1'iternational Resistance Company 75 

Manuel Klein " 

Lafayette-Concord Co 

Leotone Rodio Corporation JJ 

Liberty Electronics JJ 

McGee Radio Company W 

McGraw Hill Co « 

Magnecessories ■« 

Merit Products 8 ° 

Mid-America Compony JO 

Midwest Radio Corporation ■ ■ J' 

Murray Hill Books, Inc J7. 77 

National Company Back Cover 

National Radio Institute 3 

National Schools * 

Nescorp Electronics JJ 

Niagara Radio Supply ** 

Ohmite Manufacturing Company * 

Opad-Green Company JJ 

Opportunity Ad lets 

Precision Apparotus Company 71 

Precision Radiation instrument, Inc. .. .76 
Progressive Electronics Company 



RADIO SCHOOL DIRECTORY 
(Pages 78-79) 



American Rodio Institute 
Baltimore Technical Institute 
Bliss Electrical School 
Condler System Company 
Commercial Radio Institute 
Commercial Trades Institute 
Don Martin School of Radio Arts 
Hollywood Sound Institute 
Milwaukee School of Engineering 
New York YMCA School 
R^dio-Television Institute 
Tri-State College 
Valparaiso Technical Institute 
Western Radio-Television Institute 



Radiac Compony • *J 

Radio City Products Company. Inc. .■•■■•■■■:>■•** 
Radio Corporation of America. .Instde Front Cover 

Radio Dealer's Supply Co 

Radionic Equipment Compony 

Radio Supply & Engineering Company » 

Senco Rodio, Inc JJ 

Shore Brothers. Inc. JJ 

Simpson Electric Company " 

Sprague Products Compony V.' V 

Sprayberry Academy of Radio lns.de Back Cover 
Hotel Strand 

Superior Instruments Co »• 

Sylvonia Electric Products J* 

Telrex, Inc. 

Transvision 

United Surplus Materials ' " K 

Universal General Corporation 

Warner Electric Compony 7 * 

Weller Manufacturing Co ' 

Wells Sales, Inc • 5* 

WholesoU Radio Parts Company, Inc '« 

R ADIO -E LECTRON I CS for 
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Koolc Reviews 



CARTWRIGHT'S 

Patented 

TRU-CUT TIN SNIPS 




KasiOht cutting tin 
mh|>. Handy liml 
for I. Of) I Jol>s. 
l.iKht weight — will 
rut I k irnuirc *ru-vt 
metal. Very fim^t 
f-»r rultinK metal 
:<rciir»li»ly tr» nny 
>. i inptc iir ruimiiex 
i i.«t ten i. 

Check These 7 Tru-Cut Features 

I. 4' nl it a jh-rfrct Hnle. \\\\\\ nr ktt. 2. Cnl* square tioinia. 
hritli nujr*. right ur li lt 3. II an. Is arc always uUivi' mulct la I 

wlh'H MlttiliK 4. TUV ll T Stii|>> an' Hate tl iilnl pm 

liH-teil hy I'arturiKlit \ Sw . in htisiiirsit sinre l«W."i. 5. Timi| 

KiLiranlivil awiliM nm I iral ili-feils atnl will he te 

1 1 tain I ii|>uii jifurnljin in laitmy. 6. Slnriiil "iti|i *(Yn<.inn 
\WluV ih">lvnt-il ami mailt- fnr TUT-crT rrl ain> a 
f i kIh tit. 7. Faster tutor it Truer rulline. Easier rtit- 
htiu. Less Hint: Stay fbarp Longer ami will unr Years 
■u Service. i;*t ihi* vx+\ 'inn- >»\in« snili tin lay. If dt'aliT 
ran'l supply diiiir ih 
^C- , ... , .... , •• < * , from Sf|i<| r.nh. 

ilicck or itv iiuler. 

ami up pay poi»l.t|p'. 
S A TiSI'AI'TlON 
CI'AKANTKKII #1 no 

ii< iiosii <m r.o.n.'s. 

W r • • f.ir KKfcr 
CATALOf; el 
fiinittlflf lino «■( 
pninlnu ».hi< li- 
st ti .1 h e il u «• 
shrill"*. 




J. CARTrVRIGHT & SON 

Dept. 9R-E 

Malaga California 




"ALL-SEE" 

TRANSPARENT 
BOXES! 

Safe ond loss-Proof 

Coito ne s for 
• Screws • i . c/fs 

• Smalt Por'% • 

•:•!«• •! Hi iii ill hitri tu 

In ri'platr -uilh h >t nt 1 1 M-se 
lutisi nt innfaiiKMs .it,. I tmiTS. 

-ill" ^ lit il 1st*. (lit 1 KlM'Htl'O 

Kind -pt rnf]«iiiM«' ntif »>■ \. |%" so.: flvr Imw* I 7 ,' 
v l"» n;". ti.ni lm\n, \~>/\ti" s<i 111 huko m all 

Tluru>|iHl4f>l ca>»\ I l|il<t .i >el titr vmifMI oily 
mm. I a m-I fnl lh.it link. 1 1 »u pal of inm 
An Inexpensive .tthj imiMi.il u\U. > 
t O |ili-j«r Ititni- M tin faih order 

<« fur $*il. i»r Mini l.» I'HKK liulli 



All Sr.-' 
A>>ntv ( 



I li;n< I 
l'la>1 ir 

.V il.l.l 



no 



complete lot 



CARGILLE, Dept. RC, 116 Liberty St. 
New York, N. Y. 



EASY TO LEARN CODE 

ft Is easy to learn or Increase speed 
with an Instrurtocraph Code Trarlier. 
ArTnnls Hie qulrki-si and most prae- 
hral tiu*Mmil vet ileirlHr.nl Fnr N«- 
KituirM or athan<'ftl «tifi ent». Avail- 
ahlr I a |ies friirn Pccinmr - nlphahpt 
in lypll'Hl lnr«««i!i'« ot> ill -uhtrrfl. 
Spi«e.| tiiiiKe *• tu In Wl'M. Alv\a\<. 
tiHily tin <|UM 

ENDORSED BY THOUSANDS! 



The lio.triii'l»t;r,-i| n 
Ine s.l I v l;ike«> the i>i;< 

f msiniiMi* ; nil I'li.i 

[*• m ami tn;t •>!«•• n«ji 

* I V- SIX-IStii I- T 

"nt <t«Mre<l ■ ct> »i ' ■ 
\Niile 1<kI»v 1'tr e«in% 




,ui iipor- 

inn fur- 
f >>ui «•<•>.% ful ii|j««rsit.M» have 
Hit' tliNtructo Tiiph Svsirtll. 
re -lid imrl fiurelin«e plan*. 



INSTRUCTOfiRAPH COMPANY 



4701 Sheridan Rd., Dept. RC. Chicago 40. Hi. 



>> 



TUBES 



<< 



FACTORY SEALEO CARTONS 
ANY ASSORTMENT — 25 for $9.95 
50 FOR 5*18.00 100 FOR S3S.00 

IA7GT 6AG5 I2AT7 25U6 

IH5GT 6AK5 *± *± I2AU7 252f> 

IR5 6AL5 ■Bffl A I2AX7 35B5 
Ib5 6AU6 fUI| I2BA6 35L6 

IT4 6BG6G uM |_ I28E6 3 . 4 
VH Hf? G WWW I2SA7GT r7nGT 
3A4 6J6 r * I2SJ7GT 50B5 

?2i 4 5t« N7GT Each ,2sk7gt r " L6GT 

3S4 6T8 fcUWII I2SQ7GT 53 

3V4 I2AT6 |9T8 I 1773 

incite st«ffi«i»nt r»«i*iigf ; eicess refunded with order. 
' 0 D. with 2')o < , deposit. 

Ma y other tube tvots available, Srnd lor free list 
Complete stock available tf TV replacement parts. 

HALLMARK ELECTRONIC C ft ^P°° ^T»*»*t 

b94 Commun paw Ave. Berrien 4*2087 

Jersey C*v 4. N-w j P r-p V 4-636- 



PROSPECTING FOR URANHTm. Puhlbhed by 
the I'nited States Atomic Energy Commia;ion and 
the United States Geological Survey, through the 
Government Printing Office. Washington. D.C. 
4'/^ x 5»/j inches. 123 pages. Price 30 cents. 

This little book contains very com- 
plete tables of uranium-bearing min- 
erals, descriptions of their deposits, and 
methods of search for them. The Geiger 
counter and its operation are com- 
pletely described. 

Other subjects covered are laboratory 
assays and selling procedure, laws and 
regulations, and prices and special 
awards. Government circulars 1 to 5 
on the latter subject are printed in an , 
appendix. Other appendices include a 
list of books and pamphlets, maps, and 
libraries which supply information in- 
teresting to the uranium prospector; 
manufacturers and distributors of pros- 
pecting equipment; the licensing regu- 
lations of the Atomic Energy Commis- 
sion; information in regard to mining 
claims, and other special information 
of interest. 



VOII CAN FIND CRANIUM, by Joseph L. Weiss 
and William 11. Orlandi. Published by J. It. 
Wetland & Co.. San Francisco. 6 x 8'^ inches. 
128 pages. Price $2.75. 

A short historical introduction to the 
subject is followed by a description of 
uranium and thorium minerals, illus- 
trated by a number of photos. The 
various types of prospecting devices, 
including Geiger counters, spinthari- 
scopes, radioscopes, electroscopes, and 
fluorescent lamps, are described with 
their uses and disadvantages. A com- 
plete chapter on the Geiger counter is 
added to the shorter description in 
which it takes its place among other 
prospecting devices. 

There are also chapters on staking a 
claim, areas in which prospecting is 
possible, and the government price and 
bonus program. 



ADVANCES IN ELECTRON ICS. edited hy L. 
Marton. Published by Academic Press. Inc.. New 
Vork. 6^ x 9*4 inches. 475 pages. Price $9. 

This is Volume I of what is intended 
to be a yearly publication recording 
progress in electronics research and de- | 
velopment. 

The fo ! lowing ten articles are in- 
cluded: Oxide Coated Catholes, by 
Albert S. Kisenst in (Univ. of Mo.); 
Secondary Fleet* on Emission, by Ken- 
neth G. McKay (Bell Labs.) ; Television 
Pickup Tubes and the Problem of 
Vision, hy A. Rose (RCA Labs.); The 
Deflection of Beams of Charcred Par- 
ticles, by R. G. E. Hutter (Svlvania); i 
Modern Mass Spectroscopy, by Mark 
G. Inghram (Argonne National Lab.); | 
Particle Accm rators, b" M. St in'ey 
LivimrsUri ( BiW rv»vcn National L?b.) ; i 
Ionospheric Research, hv A. G. McNish 
(National Bureau of Standards) ; Cos- 
mic Radio Noise, by Jack \V. Herb- 
st eit (National Bureau o* Standards; 
Propagation in the KM Broadcast 
Band, by Kenneth A. Norton (National 
Bureau of Standards); and Electronic 
Aids to Navigation, by J. A. Pierce 
(Harvard Univ.). 



The best quality — 

the largest variety . . . 
For Beginner, Technician or Engineer 
FREE Gift with Each Kit 

plus FREE MEMBERSHIP 

in PROGRESSIVE Radio 

& Television Club: 
Provides FREE Consultation Service. 





Absolutely No Knowledge 
of Radio Necessary. You 
Need No Additional Parts. 



EXCELLENT FOR BACKGROUND 
IN TELEVISION , L . 

Contain! vvvijr.n.n^ >uu rntvu, matt ut... on book. meUI 
ih . ». mr •»*•», itr»i»(jrt »<■■[ ■ l ■ --r rt.»c 

cstary radio part*. The Initruction Book written by 
ex^ttri r uto i"tif«ie.or, and crtflincers teaches you to 
bu.ld rjo.oj iii a p o.r.sio.ial ma i .Cf T t c.rcott* are 
d« g cd 10 provide excellent perforin joCc 

Each ot the 15 radios you w»i< butlo operate! on 
110120 volts AC or DC. T.ie P OGR.SSIVE R.d.o Ktt 
•s exxenent lor lejnn.tg the pri .cip.es of Receiver 
Transmitter and Amplifier design. It n used in many 
Ridio Schools and colleges ■■ U.S.A. and abroad It >s 
used by the Ve.erajis Administration for veteran train- 
ing 

FREE: ELECTRICAL AND RADIO TESTER plus 

free Mnmoersmn t*t tnc Proqres .ivc Radio aV Televiiion 
Club. You will be eni tiei t j FREE enper. advice and 

OVO^^^'SUR'K.T^NOW^ 

7"-l6 IELEV1S1ON KITS' 

,m| j 'miiIi .iii I til Midi I i 
I Iiiht— IS Villi. |\, 

........ $59.50 

ti|lies 

i tl, .Ip lUy Tirl.- 




Tiim r. HI" 
■ inil-liif ■ 
J £i.l Put* 

I alilnet for r" or HI 
I Ml I r li 



I mi I i>i in I It tunnel 

Kit, le-.* tnl*-» 

' I t iuh« v i.,, I i.l mix t «||)«ld 



■ i UlH Nnlf « 



'-nrl'iutltui 
$41 .58 

$82.99 

$55.80 
$24.50 



5" OSCILLOSCOPE KIT 
AM*FM TELF V ISION 

\n ahsnliite "must*' for today's radio 
in IkWiU I.inii iiorp'r . I i. i; anil . 
M »ti I I ■ !-.^l7. .-W:!. 1 >sl 
1 iMPI. HIKfc llfNlk nn ( a I 
M<mI- Kay O v UW Sjy.VD 



ii 




VACUUM TUBE VOLTMETER KIT 

(It SI i;i ,1 J I /ff ..f l«'»l eillllPlllfllt 

Hfi-1 fnr r il . TV, .\tirarli\e .l*rl 
Kit Kit lUik on Ail ... 
mil Sen icIhK TfCfini'i i*» **J.V5 



SIGNAL TRACER KIT 

\n invaluable aaltl in t rouhle-ahoot Inc 
l-HKl. l..niK ,m Kj c ._ _ e 
l"r»t Usti-inunta. »Zl.TD 





Sweep Generotor Kit 

\ ne<e<siu fnr t . le\ 1 I i 
Miirk ri T-ihe i In nit \U 

t' Sit. M< >!M..p Al.ltll 

» t. 10 Ml'. Varlal.le 
I basing mm ml . . . I I Ot 
■ ■■- npri ni.ii. 
I KKI . ■ IV|.-.i,inn 

A f\l 1*4HtH-lil)t 



$22.95 



SIGNAL GENERATOR 

\\l At I'M dlijri.li.-l.t nnrl 

trmifill ^liiKttiuit marker for 
^r-v neiieiainr. I5«kp to { 1 
»IC un fifi Lit- .-- [..U liter Iftn 
Ml nq x,,jm, harriiEiiKi 4 0 
. . I. atnliii I I «\ iK-ia 
■l>i'l. 

I- III b Tpst Imiru <l Q oc 
■lent - hook n Katllo * ,q * TJ 





TOOL KIT 

I . ■..Uli nf iMigntHl .t4tten mivtii 
Hill ii 1 ■ f ' fcr n"«»- t<lii-i> an I rnttfrs 
amhiThai .l ■ acn-rtdrn i i 7 : W'att 
»ohlerlii>, in.i, an. I ^ihh nf «ol.i#| 

or *r 1 " h:K r ' XVj!t W'J* 1 
\h Jh w'Uf^hR in... anl sii| [ I 
of I ook u) . i, In 



OTHER KITS 

■ Tnln- KM H«p1m-i. IUtlfr> jmrtalilu recrher 1 ..i> 
I'.in.U- Id. f.tr. ■ I lit nmaili-aat Itaml Sit|-.-.|.,t 
Hi- i'tr n iiihe ^ hat i uniirrhit hulvor nuilii 
t - mi t-lftier. sign al lia< er ftioltc 

rURTHER INFORMATION ON REOUEi f. ~ 
Oeduct 2°b if full payment arcompames order. 
C.O.D. or-**-- *«-rentert in O S.A 

PROGRESSIVE ELECTRONICS CO. 

497 Union Ave.. Brooklyn 11. New York 
Dept. RE-29 Phone: EVergreen 8-0054 
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- TRANSMITTING 
. RECEIVING 

• INDUSTRIAL 

* SPECIAL PURPOSE 




IMMEDIATE DELIVERY 
AT THE LOWEST PRICES 
IN OUR HISTORY! 



Type 
OIA 
1622 

1N21 Xtol Diode 

1N21B " 

1N23 M 

1N23A" 

1N27 M 

1R4 1294 

IRS 

1SS 

1S21 

1T4 

2C26 

2C26A 

2C34 

2J21A 

2J22 

2J26 

2J27 

2J31 

2J32 

2J33 

2J37 

2J38 

2J48 

2X2 87? 

3A4 

3A5 

3AP1 CRT 

3B22 

3B24 

3BP1 CRT 
3CP1-S1 
3C24 24G 
3D6 1299 
3FP7 CRT 
3HP7 CRT 
3GP1 CRT 
3p5 
REL-5 

5AP1 CRT 

SBP1 CRT 

5CP1 CRT 

5GP1 CRT 

5J23 

5J29 

5Y3G 

6A6 

6 A 87 

6AC7 

6AK6 

6B7 

6BE6 

6C4 

6C6 

6C21 

6D6 

AE5 

AHA 

AJ5/GT 

AJA 

AN7/GT 
AR7G 
6SF5 
ASG7 
ASH7 
6SJ7/GT 
6SK7 GT 
A5L7 GT 
A5N7 GT 
AS97 GT 
7A4 
7A7 

7C4 1203 

7C7 

7EA 

7P7 

7H7 

7N7 

797 

10/VT-25A 



Price 
$0.45 
4.35 
.A5 
.80 
.80 
.85 
.85 
.45 
.95 
.95 
1.10 
.95 
.35 
.45 
.55 
11.45 
9.85 
8.45 
14.45 
9.95 
14.85 
19.95 
13.85 
12.95 
14.95 
.AS 
.35 
1.05 
3.85 
2.95 
1.75 
3.75 
1.95 
.47 
.65 
2.95 
2.95 
3.75 
.90 
17.95 
3.95 
2.95 
3.85 
A. 55 
14.25 
14.25 
.40 
.90 
.95 
.90 
.80 
.95 
.65 
.45 
.75 
19.75 
.AO 
.70 
.50 
.50 
.90 
.80 
.80 
.65 
.70 
.40 
.65 
.A 5 
.65 
.80 
.AO 
.65 
.65 
.40 
.65 
.65 
.75 
.75 
.75 
.65 
.40 



Check this lift for exceptional values in magnetrons, 
cathode ray tubes, voltage regulators, transmitting tubes— also neon, 
pilot and flashlight bulbs. These are brand new. standard make tubes. Order enough for 
future needs directly from this ad or through your locol parts jobber. 



Ty 

10' 



Y VT-25 
12A6 
12K8 
12SF7 
12SH7 
125K7 
12SL7 GT 
12SR7 

12*825 2 amp. Tunqar 

13-4 Ballast 

15R 

FG-17 

REL-21 

2304 Ballast 

25Z6/GT 

28D7 

30 VT-A7 (For Walkit 
33/VT-33 Talkies) 
RK-34 
34 

39/44 
45 Spec. 
4A 

EF50 VT250 
CE9 72 
72 3B24 
VR-75 
7A 

VR-78 
80 

FG-8LA 

83 

83V 

89Y 

VR-90 

VR-92 

100R 

FG-105 

VR.10S 

VU-111 

117Z3 

VT127 English 

VT127A 

VIM 50 

VT-158 

FG-172 

205B 

211 (VT-4-C) 

21 5A 

2310 

2828 

304TH 

304TL 

307A 

31 AA 

350B 

3718 

388A 

41 7A 

434A 

44AA 

450TH 

GL-471A 

527 

WL-530 

WL-531 

532A/1B32 

GL-559 

KU-610 

HY-615 

700B 

700C 

700D 

702A 

703A 

705A 

707A 



is) 

3 



Price 
$0.45 
.25 
.65 
.70 
.40 
.60 
.70 
.40 
2.25 
.35 
1.40 
2.85 
3.25 
.45 
.55 
.40 
.75 
.75 
.45 
.35 
.35 
.55 
.80 
.45 
1.50 

I. 75 
.90 
.55 
.65 
.45 

3.95 
.85 
.95 
.40 
.70 
.65 
3.25 
9.95 
.85 
.65 
.55 
.25 
2.95 
.55 
9.85 
29.50 
1.95 
.65 
1.95 
1.30 
4.25 
5.95 
1.75 
4.25 
.75 
2.55 
.85 
4.95 
19.95 
7.45 
1.55 
19.95 
2.75 

II. 25 
17.50 
17.50 

3.55 
3.75 
7.45 
1.20 
9.95 
9.95 
9.95 
2.95 
4.85 
2.65 
19.50 



Type 

707B 

710A 

713A 

714AY 

RK715B 

71 7A 

721 A 

724A 

724B 

725A 

726A 

730A 

801 

801A 

803 

804 

805 

808 

809 

810 

811 

813 

814 

815 

826 

829 

830B 

837 

838 

841 

843 

851 

WL-860 

861 

864 

865 

866A 

869 

869B 



Stock No. 

350-40 

350-31 

350-42 

350-20 

350-14 

350-15 

348-22 

350-19 

LB-17C 

LB-58A 

LB-57A 

LB- 100 A 

LB-101 

LB-101A 

LB-102 

L8-102A 

LB-102B 

LB-102C 

LB-104 

LB-105 

LB-106 

LB-107 

LB- 108 

LB-109 

350-18 



Price 
$23.25 
2.15 
1.55 
9.95 
7.95 
.90 
3.95 
4.65 
4.25 
19.95 
19.95 
11.95 
.60 
.75 
6.95 
9.95 
5.45 
1.75 
2.75 
7.95 
2.35 
7.85 
3.75 
2.85 
.49 
3.25 
3.95 
1.75 
3.25 
.55 
.55 
39.50 
2.55 
32.50 
.55 
2.55 
1.30 
26.50 
28.95 



Type 

872A 

874 

878 

930 

954 

955 

956 

957 

991 (Nl-16) 

1005 

1148 

1201 

1616 

1619 

1624 

1625 

1626 

1629 

1635 

2051 

7193 

8011 

8012 

8020 

8026 

9001 

9002 

9003 

9004 

9006 

NEON BUL8S 
NE-2 
NE-15 
NE-16 
NE-20 
NE-21 
NE-48 
. NE-51 



Price 
52.45 
2.15 
2.15 
2.20 
.50 
.55 
.55 
.55 
.30 
.35 
.40 
.75 
1.25 
.55 
1.25 
.45 
.45 
.45 
.95 
.95 
.35 
2.55 
4.25 
3.35 
7.50 
.70 
.45 
.65 
.45 
.45 

FOR RADIO USE 

50.06 
.06 
.24 
.06 
.24 
.24 
.06 



Pilot and Flashlight Bulbs 



Moido No. 
64 

57 

Spec. 

1446 

49 

356 

PR-10 

Proj. Bulb 



53 

Airplane 
Headlight 
323 
LM-60 
1195 
CC-13 
1491 

3D2 
313 
1816 
12A 

24-A2 WE 
S-14 Arqon 
S 

1477 



Volts 


Watts 


6-8 


3CP 


12-16 


1.5CP 


12 


6 


12 


.2 amp. 


2 


.06 


120 


3 


6 


.5 amp. 


120 


500W 


24 


.035A 


110 


7W 


12-16V 


1CP 


24V 


239W 


3 


(AIRCRAFT) 


115V 


250W 


12-16 


.50CP 


110V 


100W 


2.4 


.8 amp. 


(Airplane type) 


28 




28 


.17 amp. 


13V 


.33A 


12 


.09-. 11 


24 


.75 .105 


105 


2« a Watt 


Telephone 


Type Neon 


24 


17 



Butb 


Base 


Price 


G-6 


DC Bay 


50.07 


G4V* 


Min. Bay 


.08 


S-6 


Cand. Scr. 


.13 


G-3V> 


Min. Scr. 


.07 


T-3V4 


Min. Bay 


.06 


S-6 


Can. Bay 


.11 


B3 


Min. Flanq 


.05 


T-20 


Med. Pf 


1.45 


T-2 


Tel. Base 


.18 


C-7 


Cand. Scr. 


.17 




Min. Bay 


.07 


A-19 


Med. Pf 


.38 


T-V 2 


953 


.22 


T-20 


Med. Pf 


.40 


RP-11 


DC Bay 


.14 


T-8 


DC Pf 


.33 




DC Bay 


.14 




DC Bay 


.14 


T-3' 2 


Min. Bay 


.11 




Min. Bay 


.12 


T-2 


Tel. Base 


.ir 


T-2 


Tel. Base 


.18 


Med. Scr. 


,22 


T-2 




M 


T-3 


Min. Scr. 


16 



10% DISCOUNT ON ORDERS OF S100. OR OVER 



Manufacturers: We carry thousands of electronic parts in stock. 
Send us your request for quotations. 



Distributors: Our standard jobber arrangement applies. Order 
directly from this ad. 



SALES, KMC. / K , IA caiii: ST PEPT.-Y. CHICAGO 10, ILL. 
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YOU Need My PRACTICAL Training to Make Money in 

TELEVISION 

■ ^.ninwfiECTROHICS: 




RADIO 




NOW IS THE TIME To Get Into This 
Fast Growing Industry -Prepare For A 
Fine Paying Job Or Your Own Business! 

If you want to get into Radio-Television and Electronic* , , . 
you owe it to yourself tone? the facts about my train inn. I have 
trained hundreds of men to become outstanding serviec tech- 
nicians—and I'm ready to do the same for yon. Whether your 
goal is a fine paying job in one of Radio's many branches — 
or a successful Radio and Television business of your own — you 
need the kind of training I offer! My training is practical and 
down to earth. YOU NEED NO PREVIOUS EXPERIENCE. 
You'll be astonished at your rapid progress. I start you with 
basic fundamentals and give you plenty of practical siiop-bench 
training with many kits of parts I send you. This is the training 
that sticks with you and makes money for you on the job! 



Get Paid For Spare Time While Learning 



Soon after you start training I send you my famous BUSINESS BUILDERS that show 
you how to make money in spare time doini; interesting Radio jobs. I*x>k at the useful 
and valuable equipment you get while training with me (illustrated at left) — I send you 
thenc 8 big kits of Radio parts and equipment and help you build step-by-stcp a power. 
Jul fi-tubc snperhct radio, a Ifi-range test meter, plus other mighty, useful equipment 
for Radio and Television servicing. You will perform over 175 faseinating experiments 
while training. You will learn about Television— so that you will be qualified to step 
into this fast growing, profitable field. I also send you many valuable service manuals, 
diagrams and my book telling exactly how to set up your own Television and Radio 
shop. / want you to (earn all about my traininu— and that is why 1 urge you to clip and 
mail the coupon below for my two big PR EE Radio books. I employ no salesmen— and 
nobody will call on you. The important thing is to act now and get the facts. 



HAVE A BUSINESS 
OF YOUR OWN 

A profitable Radio and Television Service 
Shop may be started with little capital. I 
will show yon how to get started and how to 
build your small business. At left is pictured 
one of my graduates. Mr. Merrit C. Spcrry 
of I airmonl, Minnesota in his own shop. 
The way is also open for yon to build a good 
SERVICE BUSINESS FOR YOURSELF. 




ALL KITS ARE YOURS TO KEEP 



Each of- the hundreds of Radio parts and other Items I send my students la 
their* for keeps. " You may use this cqiilntnetit In your Radio and Television 
service work ami save many dollars hy not having to huy expensive " ready- 
made" test euulnmetit iTacti of my 8 kits will help you advance and learn 
Important steps hi Itadio and Television .servicing 




CALVIN SKINNER 

of New Orleans, 
tells as he makes 15 to 
$10 In spare time re- 
pair! UK radios. He is 
now also working with 
Ids own Television set. 



n 



My Training Includes: 

Radio Servicing 
Television 

EM frequency 
rm Modulation 

Public Address 
and High 
Frequency 
Applications 




LO REN D SAUCIER 

of Coloma. Mich, re- 
ports that my training 
ha* made It possible for 
him 10 repair large 
numbers of Radio and 
Television receivers. 



These Two Big 
Radio Books 



RADIO AND TELEVISION 
INDUSTRY BOOMING 

Yon couldn't pick a heller time to get into Radio-Tele- 
vision and Rlee Ironies. Sew Television stations are going 
on the air to serve every major city hundreds of new 
AM and KM Radio broadraxting stations are also on the 
air to serve praetirally every community in America. All 
tins creates new' and bigger opportunities for the trained 
man who knows Radio- Television and Electronics. Good 
Hadio and Television service men arc needed NOW I 



VETERANS 



THIS TRAINING 

AVAILABLE 
TO YOU UNDER 
THE G.I. BILL 



FREE! 



RUSH COUPON %dsy/ 



| SPRAYBERRY ACADEMY of RADIO, Dept.20-A 

X-riV&rrV^™ 1 ?,!? I North Canal St., Chicago 6, III. 

tnv t>iir VUVrf. knnL ••Itnw Tn ■ 

Please rush my FREE copies of "How To Make Money In Radio- 
Television and Electronics" and "How To Read Radio Diagrams 
and Symbols." 



my big FREE hook, "How To 
Make Money In Radio-Television 
and Electron Ics.' - Loam why my 
really practical training Is best of 
all for you. Discover what's 
ahead for you In the fast moving | 
Radio Television and Elec- j 
tronlcs Industry. No obligation. ■ 
Don't delay- -the future Is too ! 
important to you- Mail the J 
coupon now — and count on me I 
for fa.st action. 



Name Age. 



Address. 




City. State. 



( ) Check here if you arc a Veteran. 



www.americanradiohistorv.com 





newest an 



fwndst 



« Latest flyback high voltage supply gives clear, bright 
pictures even in fringe areas # Automatic frequency 
control locks picture in place # Two flanking speakers do 
justice to FM sound # Front-of-panel focus control # Coil 
switching assures equivalent of separate, high-Q tuned 
circuits for each channel « Automatic gain control # 3-stage 
37 mc IF minimizes picture interference caused by other 
radio services # Double-tuned RF bandpass circuits improve 
selectivity and image ratio. # Automatic Station Selector 
and fine tuning control. 



Features a big 12'/2-inch picture 
tube — most popular size of all- 
in a genuine mahogany cabinet 
handsomely styled in the spirit 
of tomorrow . . • yet only 




$29950 



NATIONAL COMPANY, Inc. 

MAIDEN, M A S i A C H U * E T T S 



www.americanradi' 



